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River.  Fla.,  CalooHalintchee  River,  FIs.,  197;  Apalaehicnla  River,  Fla.,  Witlilacoo- 
chee  River,  Fla.,  198;  removing  imiiken  vesielit  or  craft  iibitrnctin);  or  endaDgertng 
navigariun,  V.'H;  eiaininatiuns  and  Hurveya,  199. 
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La.,  Bayou  Ti-ehe,  La.,  217;  connecting  Bayon  Tcehe  with  Grand  Lake  at  Cliaren- 
ton,  L»..  218;  Bayon  Black,  La.,  319;  Bayon  Conrlableau,  La..  330;  Bayou  Tvrre- 
lK>Dne,  La.,  Bayon  I^  Foiirche,  La.,CalcaeieuRiver,  La.,'.£21;  Calcasieu' Pasa,  La., 
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River,  Tenn.,  South  Forked  Deer  Kiver,  Tenn.,  342;  Wuter-gaugosou  the  Missiaaipni 
River  and  its  principal  tribntaries,  34a ;  exaiuinatious  and  surveys,  343. 
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Goosr  Kapids  ou  Red  River  of  the  North,  Minn,  and  Dak.,  -^I;  reservoirs  upon 
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f%.,  ice  harbor  at  mouth  of  Muskingnm  River,  Ohio,  3HJ;  harbor  of  refngi^  near 
Cinrianati,  Ohio,  h»rboT  of  refuge  month  Great  Kanawha  River,  W.  Va.,  384 ;  ex< 
uiiQatioDB  and  sarveji>,  364. 
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Giivandoft*  River,  W.  Va.,  '£90;  Little  Kaaavrlia  River,  W.  Va..  Buokhannon  Rivor, 
W.  Vs.,  291 ;  examination,  293. 
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at  mouth  of  Cedar  River.  Miuh.,  Meiiomonec  Harlmr,  Mioh.,  and  Wik.,  399; 
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.       APPENDIX  A. 
REPORT  OF  COL.  CHARLES  E.  BLUNT,  CORPS  OF  ENGINEKRS. 

iMFBOTtHRSTS.— Luliec  Cbaunel,  Me,  4tjj;  B»nfi;nr  Harbor  and  Penobscot  Kiver,  Me., 
464  ;  MiMee-a  b«c  Bar  at  Jonesport,  M».,  -]&'> ;  iMtant  Harbor,  M<>..  Koi-klanil  Hiir- 
bor,M».,467;  Pon]nu<l  Hsrbnr,  Me..  4l3l>i  Kfunebuuk  Klvcr,  Me.,  47li;  bii^kwa- 
Wr  at  iniiutb  of  Saco  Eivor,  Me.,  471 ;  Portimouth  Harbor,  N.  H.,  472  :  Cocheco 
River,  N.H.,  474. 

ZUMLVATiuxs  AND  SuRVKVS.— SoDtlieru  entrance  lo  Onrg  Heul  Hsrbxr,  Me.,  47li ; 
liuii»rat  PorlHiuoiith,  N.  IF.,  from  tlie  sra  tu  the  wharf,  478 ;  \Yinnipiiii.'nK<<t:  Lake, 
S.  H..  at  a  point  t-allert  "The  Wtirs,"  473;  Little  H»rl>or  at  Portamouth,  N.  H,, 
vitb  a  TzeiT  to  its  irapruTement  as  a  biarbor  of  refuge,  480  ;  York  Harbor,  Me.,  4K>; 
W(hh1  I«Und  Harbor,  Me.,  4Hg. 

APPENDIX  B. 

REPORT  OF  MAJ.  CHARLES  W.  HAYMOXU,  CORPS  OF  ENGI.NEEKS. 

iMFBOVBMB.vrs.  — Nfwbiirjport    Harbor,   Maaa.,  494;   Merrimoo   River,   ManN..  499; 
■     Sciwale  Harbor,  Ua^-f.,  5«t ;  BobUjd  Harbor.  MaHS.,  50a ;  Plvmonth  Hnrl.cr.  Ma«t., 
510;  Frovincetuwii  Harbor,  Mass.,  61;) ;  Lyun  Harbiir,  Maax..  r.iu ;  Miilileii  River,  . 
Uaw..  519 ;  harbor  ef  refuge  at  Sandy  Bay.  Cape  Ann,  Masti.,  5-JIJ. 

EuaisjiTloxs  AKI>  St'RVETH.— Harbor  at  Marblehead.  Mobd.,  for  re[wiir  of  wa-wftll ; 
lurborat  Salani,  Maw.,  wiiba  view  to  Imildinga  jettrrimuing  out  from  tlii-  iimin- 
laoil  to  deep  water,  .'>S7 ;  cbaniiel  from  Goose  Ptiiiit.  in  Pljmoiilh  Harbor,  MasH,.  to 
tbe  Kharfof  t}iF  Curda;;?  Cotniiany,  5'JS:  harlwr  at  Qloiieeater,  MaaH.,  n-illi  a  view 
Mtherenioval  of  nick  oUstrnciiona,  TAO;  Fort  Point  Channel,  Bostoo  Harbor,  .'i43; 
Fowav  River,  Ua«.,  54U;  Hingbam  Harbor,  Mass.,  b5S. 

APPENDIX  0. 
KPORT   OF   CIEUT.    COL.   GEORGE    H.    ELLIOT,  CORPS   OF   ENUIXKERS. 

Inraiiv  EM ESTB.— Harbor  of  refirge  at  Hvannis,  Ma»8.,5fi0;  harbor  of  ivfiigpatNan- 
iMiet,  Mass..  501  ;  Wood's  Hull  and  harbor  of  refoge  at  \Vo<iiI'b  HM,  Mass.,  .SWJ ; 
ffareham  Harbwr,  Mass.,  685  ;  Taunton  Rivtr,  Maw.,  >« ;  Pawtnckct  Hiver,  R.  L, 
3fti;ProvidBUCo  KiverandNarragaii*ett  Bay.  R.  I.,  .VJC:  Newport  Harbor,  R.L,6U3: 
tirbnr  of  refuee  at  Block  Islunil,  R.  L,  UHi;  Little  Narragansttt  Bay,  R.I.  and 
CoDD.,  615 ;  harbor  of  refuge  at  UtouiugCou,  Coun.,  616. 

EtufiNATiONB  AND  .SURVEYS.— Harbor  at  Hvannis.  Mass.,  with  a  view  of  deepen - 
iiiKll>«  harbor,  r>19;  Paircatuck  River,  R.  l.,^-^^;  Warren  River,  R.  I.,  with  a  view 
Wtbc  removal  of  obstructions  from  the  channel,  (i25. 

APPENDIX  D. 

ttPOBT  OF  LIBUT.  COL.  WALTER  McFARLAND,  CORPS   OF  ENGINEERS. 

IiiiltOVEttENrs.— Connecticut  River,  Mass.  aodConn.,  633 ;  lliainee  River,  Coun.,  63H; 
S«w  London  Harbor,  Conn.,  641 ;  Clinton  Harbor,  Cnnu.,i>4^;  New  Haven  Harbor, 
Conn.,  644 ;  breakwater  at  New  Haven  Harbor,  Conn.,  646 ;  Milford  Harbor,  Conn., 
USl  Uoasatonio  Biver,  Conn.,  640;  Bridgeport  Harbor.  Coun.,  651;  Black  Rock 
H»rbor,  Conn.,  653  ;  Southport  Harbor,  Conn.,  fA5  ;  Norwalk  Harbor,  Conn.,  B56 ; 
Port  Chester  Harbor,  N.  Y.,  658 ;  New  Rochello  Harlwr,  N,  Y.,  660 ;  Echo  Harbor, 
Kt*  Rocbelle,  N.  Y.,  661 :  Mamaroneck  Harbor,  N.  Y.,  662;  Greeuport  Harbor, 
K.  y.,fi64;  Port  Jefferson  Harbor,  N.  Y.,  6t!5;  FliiBbing  Bay,  N.  Y.,  666  ;  Newtown 
Creek,  S.  Y.,  668  ;  Buttermilk  Channel,  N.  Y.,  670;  Gowanus  Bay,  S.  Y.,  672 ;  Har- 
l«"  Rivw,  N.  Y.,  674 ;  Hudson  Kiver,  N.  Y.,  677  ;  Harbor  at  Rondout,  N.  Y.,  637 ; 
Hiriwrat  Sangertiea,  N.  Y.,  699  ;  removing  snnkea  vessels  or  craft  obstructing  or 
'Dd«agering  navigation,  70U. 
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Examinations  and  Surveys. —Horton'a  Point,  N.Y,,  nearDatcb[DQok]  Fond  Point, 
for  bruakirateT,  701;  Hantmf;toD  Harbor,  N.  Y.,  TtXt;  breakwuMr  at  Fttlkner's 
iKland,  Conn.,  TOT  ;  rivur  and  harbor  at  Ntaulic,  Conn.,  710;  Hndsou  Eiver,  frowa 
Troy  to  mouth  of  canal,  N.  Y.,  Til, 

APPENDIS  E. 


Ihprovembnt.— Removing  obatructioos  in  EaxC  Rivei  ADd  Hell  Oato,  N.  Y.,  715. 
APPENDIX  F. 


IHPR0VEM8NT8.— East  Chester  Creek,  N.  Y.,738;  Canareie  Bay,  N,  Y.,739i  Sbeepa- 
head  Bay,  N.  Y..740;  Sumpawanua  Inlet,  N.  Y.,743;  Cheeaeqnakea  Creek,  N.  J., 
743;  Passaic  River,  above  Newark,  N.  J.,  744;  Passaic  River,  ttelow  Newark,  and 
removing  shoals  in  Newark  Bay,  N.  J.,74(>;  phannet  between  Statou  Inland  and 
NewJerse.v,749;  Shrewsbury River.N.  J., 751;  Rahway Eiver.K.  J.,T53;  Elizabeth 
Rivor,  N.  J.iWoodbridge  Creek,  X.  J.,  754;  Manosquan  River,  X.  j.,75l>;  Karitan 
Bay,  N.  J., 757;  Rsritan  River,  N.  J., 759;  Mattawan  Creek,  N.  J.,KeTport  HarUoi, 
N.  J..763;  South  River.  N.  J., 764;  Ge-lney's  Chaonei,  New  York  Harbor.  T66;  re- 
moving  sunken  vessels  or  craft  obstriiotins  or  eodangering  navigation,  T67. 
■  Examinations  and  Survbys,— Baldwin  River,  N.  Y.,  ut  Baldwin  Station,  to  con- 
nect with  Long  Branch,  7S9;  Hudson  River,  on  the  New  Jersey  side,  from  Woo- 
hawken  to  Bergen  Point,  Hudson  County,  N.  J.,  with  a  view  to  deepening  the 
wal«r  at  the  wharf  on  that  side,  T90. 

APPENDIX  G. 
REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERa. 

Improvgurnts. — Delaware  River,  from  Trenton,  N.  J.. to  its  mouth,  791^;  Delaware 
River,  between  Tri>nton,  N.  J,,  aud  Brideuburg,  Pa.,  K(i( ;  Delaware  River,  below 
Bridefibnrg,  Pa,,  ffiW ;  Delaware  Rivt^r.  at  Schooner  Ledge,  8;i5;  Delaware  Riv»r, 
near  Cherrv  Island  Flats,  FrankfonI  Creek,  Pa.,83r);  Sehnylkitl  River,  H37  ;  ioe- 
harbor  at  Marcus  Hook,  Pa.,8J9;  ice-harbor  at  the  head  of  Delaware  Bay,  Dvl., 
840;  constnictioii  of  iron  pier  in  Delaware  Bay,  near  Lewes.  Del.,  845;  Delaware 
Breakwater  Harbor,  Del..rt4fl;  Raucocns  River,  N.  J.,849;  Woodburv  Creek,  K,  J., 
Mantua  Creek,  N.  J.,B50;  Raccoon  River,  N.  J.,%1;  Salem  River,  N.  J.,  852; 
Cohansey  Creek,  N.  J.,H53;  north  branch  of  Snsquehannah  River,  Pa.,  354;  re- 
moval of  wrecks  from  Delaware  Bay  and  River,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  B&r>;  United  States  .commission  advisory 
to  the  board  of  harbor  commissioners  of  Philadelphia,  Pa..  S5T. 

Examinations. — Corson's  Hound  and  Townsend  Inlet,  N.J. ,858;  mouth  of  Salem 
Biver,N.  J.,8liO;  harbor  of  Atlantic  Ctt.v.  at  Absecom  Inlet,  N.  J.,  t^;  west  branch 
of  the  Susquehanna  River,  Pa.,  1ietwi-en  Salt  Lick  and  Biiltenntlk  Falls,  8C4. 

APPENDIX  H. 

REPORT  OF  MR.  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT. 

IHPROVBMKNTB.— Maurice  River.N.  J.,S68;  Wilmington  Harbor,  Del.,  869;  ice-har- 
bor at  New  Castle,  Del.,H7i!;  Duck  Creek,  Del.,  M76;  Saint  Jones  River,  Del.,  877; 
Mispillinn  Creek, Del.,  878 ;  Broadkiln  River,  D.-l.,  8/9;  Broad  Creek,  Del.,  from 
Its  mouth  to  Laurel,  88() ;  Indian  River,  Del,,  881  ;  Susquehanna  River  above  and 
Iwlow  Havn.  de  Grace,  Md.,  SW ;  Elk  River.  Md.,  883 ;  Chester  River  at  Kent  Island 
Narrc)WB,  Md,,  Chester  River  from  Sprve's  Landing  to  Crnmptou,  Md.,  Corsica 
Creek,  Md.,e81;  hnrlHir  at  Annapolis,  Md.,  Choptank  Kivor.  Md.,  8S6;  harbor  of 
Cauibridgo,  Md.,  Wienratco  River,  Md.,  &d^ ;  Upper  Thoroughfare,  between  Deil's 
bdand  and  the  maiuland,  Md.,  889;  removing  SHukeD  vessels  or  craft  obstruetiog  or 
endangering  navigation,  890. 
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[arbor  at  Eastoo  1 
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receotlj  BuHpeuded,  eSO;  Lnwes  Creek  and  Refaoboth  Bay,  Del.,  Ai«8atea|;iie  and 
Chiucoteaage  bays,  Ud.,  with  a  view  to  form  cootiunous  iulanii  navigatiou  from 
ChincoMagns  Baj,  iu  Virgiais,  to  Delaware  Bay,  at  or  near  I-ewcs,  Dol.,  801 ;  Po- 
comoke  River  and  Soand,  Md.,  904;  Skipton  Creek,  Md.,  907;  Tutkahoo  Creek, 
Md.,  908 ;  SassafraB  Biver,  Md.,  above  Georgetowo,  91^. 

PART   II. 

APPENDIX  I. 
EBPOET  OF  LIEUT.  COL.  WILLIAM  P.  CRAIGHILL,  COKPS  OF  ENGINEERS. 
Ihpbotembmt. — PatapHco  River  and  chanoelg  to  Baltimore,  Hd.,  917. 

APPENDIX  J. 


APPENDIX  K. 
REPORT  OF  MR.  8.  T.  ABERT,  UNITED  STATES  AGENT. 

Impbovements.— Chaonel  at  Monnt  Vernon,  Va.,  Neubsco  Creek,  Va.,  Slfi;  Breton 
Baj,  Leonardtovrn,  Md.,  964;  Komini  Creuk,  Va.,<jri6;  harbor  at  entrance  of  Saiut 
Jerome'H Creek,  Ud.,  9i>8 ;  Rappahaniimk  Kiver,  Va., !)71 ;  Totusky  River.  Va., 976 ; 
I'rbana  Creek  Va.,  977;  MaEtaponi  River,  Va.,  979;  Pamunkf  River,  Va.,  982; 
rork  River,  Va.,  984;  Chickahomitiy  River,  Va.,  9H7;  Slannton  River.  Va.,  989, 
99!j;  Dau  River,  iMtweeu  Madinoa,  N.  C.  and  Danville,  Va.,  99;!;  Roanoke  River, 
S,  C  995;  Freneb  Broad  Kivw,  N.C.,  997. 

Examinations  and  Survkts.— Cockpit  Point,  Va.,  for  ict!-liarhor,  999;  Colonial 
BKftch,  formerly  White  Point,  in  eoiiniy  of  Wentnrorelanrt,  Va.,  1001. 

APPENDIX  L. 

REPORT  OF  CAPT.  F.  A.  HINMAN.  CORPS  OF  ENGINEERS.     ' 

Improvements.— Harbor  at  Norfolk,  Va.,  IIKIH:  approach  tn  Norfolk  Harbor  and  the 
United  Stated  (Norfolk)  navy-vard,  betwei-n  Lambert's  Point  and  Fort  Norfolk, 
Va.,  1017;  Appomattox  River,  Va.,  l(h>9  ;  Nortotvay  River,  Va.,  Blarkwaler  River, 
■Va.,  1033;  Archer's  Hope  River,  Va.,  1034;  North  l.andini;  River,  Va  and  N.  C, 
1035 ;  Edeiitou  Bay,  N.  C.  1031^ ;  Cnrrituck  Sound,  Coanjok  Itav,  and  N»rlh  River 
Bar.  N.  C,  lii39  ;  Meherriii  River.  Pamnlieo  and  Tar  rivero,  N.  C.  Iii4l ;  Yadkin 
Oivtr.  N.  C,  lU4i!;  Senppernong  River,  N.  C,  removing  Hnnken  vew.elN<>r craft  ob- 
ttractinsor  endHDCf^rinir  navisittion.  1(144. 

ElAMlXATlONS  AND  SURVKYS.— Pei.|iiim8n's  River  alM.ve  Hartford  [Il.rtford],  N. 
C.,1045;  Green  River,  N.  C,  1046;  Pa«<|iiotaiik  River,  N.  C,  above  mouth  of  canal, 
1049;  Caabie  Eivtr,  ftoai  its  inoulh  to  Iho  town  of  Windsor,  in  Bertie  County,  N. 
C,  iO-W. 

APPENDIX  M. 
REPORT  OF  CaPT.   WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

iMPBOVEMEfrrs.— Cont«ntnea  Creek,  N.  C,,  1060;  Trent  River,  N.  C,  1062;  Nense 
River,  N.  C,  106.1;  inland  navigation  from  New  Bemo  to  Bitanfort  Harbor,  via 
Clab/oot  Harlowe.  and  Newport  rivern,  N.  C.  1070;  harbor  at  Beanfort,  N.  C., 
IWG-  Sew  Biver    X.  C,   lOfti;  Capo  Fear  River  Hbove  Wiiniinstoii,  N.  C,  lOSS; 

CiM'FMr  River  below  Wilmington,  N.  C,  10S7 ;  Great  Pedee  River,  S.  C,  1100; 

Wjccaoiaw  River,  H-  C.,  UO.'i;  harbor  nt  Georgetown,  S.  C,  1114;  Santee  River,  3. 

CIIIS;  Wateno  River,  S.C,  1123. 
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EXAMIKATIO.NS  *ND  SuRVEYS.—Northeasl  Bmnch  of  Cape  Fear  River,  N.  C,  1128; 
Bogiie  Sound,  N.  C.  between  New  River,  and  Br»ufort,  1133;  Coiifcuree  Hiver,  S. 
C,  1140;  Bluck  Kivrr,  N.  C,  1145;  eotraDce  to  Winvaw  Bay,  near  Geori-Btown,  S. 
C,  IIM. 

APPENDIX  N. 


iMPROVKMKKTd.— Churle»t<m  Harbor,  S.  C,  llTiJ;  Wamxio  Cut.  S.  C,  11^6;  Ashley 
Eivor,  S.  C,  US»;  EdistJi  Kiver.  S.  C,  ll'JO ;  S.ilkiehatchie  RivBt,  8.  C,  119S; 
Savauush  Harbor  aud  Biver,  Ga.,  tlLI5;  Savannah  River,  Ga.,  1^;  Savannah 
River  above  Auuiixta,  Qa.,  I^l:t ;  Saint  AiiKUHliue  Creiek  (Thunilerbolt  liiver),  Ga., 
1214;  Komtirtj  Mamb,  Ga.,  1815;  AUamaha  Biver,  G^.,  l-JItJi  BruuHnkk  Harbor, 
Qa.,  I:^.i4;  niitraucu  to  Cumberland  Sonnd,  Ga.  and  Flo.,  1229;  inside  passai^e  1>»- 
iveeii  KeruuMilina  and  Saint  Jobu'H  River,  Fla.,  1:234. 

Examinations  and  Si'rveys.— Altatiiabu  Biver,  Gu.,  from  Darien  to  its  mouth,  1234; 
Darieii  Harlmr,  Ga.,  12:t7. 

APPENDIX  O. 

EEPOBT  OK  CAPr.  WILLIAM  T.  ROSSELL,  CORPS  OK  ENGINEERS. 

Impko V K MEN TS.— Saint  John's  Biver,  Kla.,  1343;  Upper  Saint  John's  River.  Fla, 
l'i53;  Voluxia  Bar,  Kla.,  I:j54;  A)>ataubitula  Bav,  Fla.,  l-XiB;  Tampa  Bav,  Fla., 
12tia;  Suwaufo  River,  na.,  1265  ;  Key  Went  H.irbor,  Fla.,  1267 ;  Pease  Creek,  Fla., 
1268 ;  barbiir  at  Ce<lar  Kovb,  Fla.,  12TU ;  Mauatmt  River,  Fla.,  12^ ;  Caloosubatcbee 
River,  Pla.,  127:1;  Apalachicoln  River,  Fla.,  1275;  Withlaoooobee  River,  Kla.,  1277  ; 
removing  aiinken  veaseU  ur  craft  obHtniutiDg  or  eudanserinK  Davigatiou,  1279. 

Examinations  asdSdkvbys.— Aucloto  Harbor,  Kla,  I2dO;  Wekiva  Riv^r,  Flu.,  1281 ; 
Saint  AngUHtijiB  Harbor,  Kla.,  1262;  Amelia  River,  Fla.,  1284;  Cbarlotle  Harbor, 
Fla.,  12Ht> ;  MoHqiiito  lulut,  Fla.,  12d7 ;  for  caual  and  inland  comuiUDioatiou  from 
Saint  John's  River  ttroogU  Hosnuito  Lagounand  Indian  River  to  Jupiter  Inlet  and 
Lake  Wortb,  Fla.,  1291. 

APPENDIX  P. 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

IHPROVRMSN-TS.— Ocmulgee  River,  Ga,,  1295;  Oi^onee  River,  Ga.,  I'i97;  Flint  River, 
Ga.,  laaB;  Ontjteuauia  and  CoosawattBB  rivers,  Ga.,  l:)OU;  Coosa  River,  Ga.  and 
Ala.,  1301 ;  Chattahoochee  River,  Qa.  and  Ala.,  1303;  Alabama  River,  Ala.,  1306  ; 
Tallapoosa  River,  Ala.,  1307;  Cababa  River,  Ala.,  1308;  Eaoambia  and  Coueoah 
rivers,  Fla.  and  Ala.,  1309;  C  hoc  caw  hatch  ee  River,  Fla.  and  Ala.,  1311;  Bayou  La 
Grange,  Pla.,  1312;  harbor  at  Pejisacola,  Kla.,  1313. 

EsAHiNATiONa  AND  SORVKVH.— Outer  au<l  inner  bars  at  the  eutraum  of  I'eusacola 
Harbor,  Fla.,  1316;  Clearwater  Harbor,  Kla.,  132:1;  Upper  Oconee  River,  Ga.,  from 
Skull  Shoals  to  the  Georgia  railroad  bridge,  1329. 

APPENDIX  Q. 
REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvhmknts. — Mobile  Harbor,  Ala.,  1336;  Warrior  River,  Ala,,  1345:  TombiKb«e 
River,  from  Fulton  to  Vienna,  1351 ;  Toinliigbee  River,  bolow  Vienna,  13."iO ;  Blaok 
Warrior  River,  from  Tiiscaloom  to  Danierii  Creek,  Ala.,  135*;  Old  Town  Creek 
MiAS.,  i:t55;  Nuxnlxte  River,  Hiss.,  I3i>G;  Pascagoula  River,  Miss.,  i;t5(j;  roadstead 
leading  into  Back  Bay,  Biloxi,  and  Biloxi  Channel,  Miss.,  1360;  Horn  island  Pass, 
Miss,  13^1 ;  Pearl  River,  Miss,,  bolow  Jackson,  1363;  Pearl  River,  Miss.,  from  Jack- 
sou  to  Carthage,  136a;  Pearl  River,  Miss.,  between  Edin burg  and  Carthi^e,  1371. 

Examinations  and  Survkts. — Honiosassa  Bay,  Fla.,  Back  Bay  at  Handsborough, 
Miss.,  1373;  Mobile  Biver  and  Harbor,  from  lower  anchorage  np  to  the  northern 
limits  of  the  city  of  Mobile,  with  a  ri«w  to  eecnring  23  feet  depth  of  water,  1374. 
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APPENDIX  E. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  BNGINEEHS. 

IxsPBcnoN-,— iDiprovement  at  the  Sonlh  Pan  of  the  Mitwissippi  River,  1377. 

APPENDIX  S. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

iMPKOVKMEHTa.— Amile  River,  La.,  l:i91 ;  Taogipahna  River,  La.,  1393 ;  Tch^fiincta 
BiTcr,  U.,  l:»4;  Tivkfan-  Rivpr,  La.,  ISM;  Bajuii  Teche,  La.,  1397 :  (oiiiiKctiiig 
Bafou  Teche  with  Grand  L»ke  itt  Cliarenton,  La.,  l:f99;  Bayou  Blark.  Lh.,  1100; 
Btjon  CoDrlabJ^Hii,  La.,  HWl;  Bayiiu  Terrebonne.  La.,  1407;  Bavoii  Lu  Fonrcbe, 
La.,  unB:  Cslcasiea  Rivar,  La..  I4tl9i  Calcasieu  F»>u,  Lu.,  1414'.  Sitbine  Push  and 
Bin;  Buck  Bar,  Tex.,  1415;  Sabine  River,  La.  anil  Tex.,  14-25:  Neches  Kiver,  Tex., 
1126;   removing  Huoken   vessels  or  craft  obarrDCtiri):  or  eudaiigerinn  navigation, 

EUNiNATioNs  AND  SimvEVS.— HoDiocliitto  River,  Miss.,  1429;  Buffalo  River,  Miss., 
1430:  Bajou  Plaqneiuine,  La..  14:11;  Atchafalava  River,  La.,  above  llmvick  Bay, 
lUi;  Bayon  Pi«rie,  Miss.,  1439;  Nntalbany  River,  La.,  1446. 

APPENDIX  T. 

'  ENGINEERS,  BVF.  LIEUT. 

Inraovximrrs. — Entrance  to  Galveston  Harbor,  T<-x.,  1449;  ship-cbatinel  in  Gal- 
leitan  Bay,  Tez.,  1454;  Trinity  Rivtr.TeK.,  1455;  Bntfnlo  Bavou.Tex.,  I4.')7 ;  cbao- 

nelavertbebarat  mouth  uf  Brazos  Rivnr,  Tex.,  14l>l);  Pass  Cavatlo  Inlet  M  Msta- 
fiKda  Bay,  Tex,.  1462;  Aran»as  Pssh  anil  Bay.  up  Ui  RuckporC  and  Corpus  Cbristi, 
Tet.,  1464;  barbor  at  Brazos  Santiago,  Tim.,'146'1;  protection  of  river  bank  at  Fort 
Btown,  Tex, ,1470. 

APPENDIX  IT. 
REPORT  OF  CAPT.  ERIC  BERGLAND,  CORPS  OF  ENGINEBRS. 

iKfBOiTiMEvrs.— Red  River,  La.  ami  Ark..  1472  ;  siirviij  of  Bayou  Pierre,  La.,  1487 ; 
Cjpnat  Bayxi.  Tex.  and  La.,  1493;  Cane  River,  Ln,,  149^,;  Loggy  Bayou,  Lake 
Bisunean  and  tlie  DoTchcat,  La..  1496 ;  Oitachlta  and  Black  rivers.  Ark.  and  Ln., 
1497:  Bayon  Bartholomew,  La.  and  Ark..  1501 ;  Bayon  B.cuf,  La.,  KjOS;  Tensas 
RJTet  and  Bavon  Ma?on,  La.,  1504:  Bayon  D  Arl>onne,  La..  ISO."!;  Yazoo  River, 
Wm..  1507  ;  BiK  Sundowcr  River,  Miss.,  1511  ;  Tchnla  Lake,  Misn.,  1514 ;  TAlla- 
batehee  River,  Miss..  1517;  Coldwater  River,  Miss.,  1518;  Tallalinsba  River,  Miss., 
tS19;  Steele's  Bayou,  Miss.,  1521t;  Big  Black  River,  Miss,  l.'i24 ;  Big  Hatchne  River, 
Tean..  1527;  South  Forked  Deer  River,  Tenn.,  1.529;  nater-gauges  ou  ihv  Missis- 
■ppi  River  and  its  urincipal  tributaries,  1532. 

Eliiif  I  NATION'S  AND  SottVKYB.— Cassidy's  Bayon,  Miss..  1534  ;  Ya^oo  Pass,  MiBs.,tA 
detmnine  tbe  coat  of  a  lock  at  that  place,  1537  :  Deer  Crei-k,  Miss..  1.5:!H  ;  nutleta  of 
fodf  River,  La.,  with  a  view  to  closing  same,  1545;  Bayon  Bartholomew, Aik., 
ftoB  present  head  of  navigation  to  Lincoln  County  line,  1.54f^ ;  Cypress  Bayou  and 
111*  lakes  between  Jefferson,  Tex.,  and  Sbreveport,  La.,  1552. 

APPENDIX  V. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OP  ENGINEERS. 

tawiVKMESTS.— Eemoving  obstmctions  in  Arkansas  River,  Ark.,  1558;  Arkansas 
Eiver  between  Fort  Smith  and  Wiohita.  Kaus.,  1561;  Arkansas  River  at  Fort 
Smith,  Ark..  156.3;  Arkansas  River  at  Pine  Bluff,  Ark,,  1-564;  Black  River,  Ark. 
Mrf  Mn.,  1583;  White  Kiver,  Ark.,  15Mfl;  White  River  above  Buffalo  Sbonls,  Ark., 
1591;  White  River  between  Jackson  port  and  Bnffalo  Shoals,  1593;  While  and  Saint 
Francis  rivers.  Ark.,  1594;  Saint  Francis  River,  Ark.,  1595;  Saline  River,  Ark., 
15U8;  L'Anguille  River,  Ark.,  1600. 
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XIV  CONTEKT8. 

Examinations  and  Surveys.— S or vef  of  Arkansas  River  from  Little  Rock  to  its 
month,  1601 ;  continuntioa  of  Mirve;  of  Arkansaa  Biver  ftoia  Wioblta,  Ksiis.,  to  Fort 
GibsoD,  Ind.  T.,  1611;  Little  Red  River,  Ark.,  161-2;  Red  River  above  Fal ton.  Ark., 
1617 ;  Petit  Jeau  River,  Ark..  1627. ' 

APPENDIX  W. 

REPORT  OF  MAJ.  A.  M.  MILLER.  CORPS  OF  ENGINEERS. 

iMPRoVKMRNTij.— RemoviuE  aaaga  and  wrecks  from  the  Hiwissippi  sad  Missouri 
rivers,  16:<3,16r>'2;  OBage  River,  Kaus.  and  Ho.,  16:16;  Ossconade  River,  Mo.,  1637, 
16Mi  WabaHh  River,  fud.  »nd  III.,  16:M',  White  River,  lad.,  1642. 

Examinations.— Nish-aa-botaa  [NiibDabotaua]  River,  witli  a  view  to  iiiureasiiiE  tbe 
depth  of  cbaiiual  in  the  Misxonri  Rivep,  1643;  Kaokakee  River,  lad.,  1645;  Wabash 
River,  1d(I.,  from  Lo^ausporr  to  Delphi,  1649. 

APPENDIX  X. 

REI-ORT  OF  MAJ.  O.  H.  EBN3T.  CORPS  OF  ENGINEERS. 

Imphovkments.- Misaiasipiil  River  between  tbe  Illinois  and  Ohlorivere,  1665;  harbor 
and  Missiiwippi  River  at  Alton,  MiiulMippi  River  opposite  tbe  eity  of  Saint  Louis, 
Mo.,  MisHi«eippi  Kiver  at  or  near  Cupe  Girardeau,  Ho.,  and  Uinton  Point,  III,  1656. 

Examination.- Oaage  River,  Mo.,  from  mouth  to  Linn  Creek,  with  a  view  to  mova- 
ble lucks  Kud  dams,  1657. 

APPENDIX  Y. 

REPORT  OF  CAPT.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvement. — Yellowstone  River,  Mout.  and  Dak.,  1659. 

PART    III. 

APPENDIX  Z. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE.  CORPS  OF  ENGINEERS. 

Improvrmbnts. — Upper  Mississippi  River,  oporations  of  snag-boat,  &c.,  1663 ;  Mie' 
alssippi  River  from  Saint  Paul  to  tbe  Di-s  Moines  Rapids.  1667;  Mississippi  Rapids 
fmiD  Des  Moines  Raptdtt  to  mouth  of  II  Jioois  River,  1645  ;  harbors  of  refiiK^^  on  Lake 
Pepin,  I<>S7;  removal  of  bar  in   Misaissippi  River  opposite  Dobnnne,  Iowa,  ioe-har- 


Canal,  ITOT;  Qiiincv  Bay,  111.,  1709;  removing  obstructioDg  in  Mississippi  River, 
1710. 
Examinations  A Ni>  Siikvevb.- Sny  Island  Levee.  III.,  on  the  Mississippi  River,  1710; 
bar  and  obstniulions  at  or  near  the  moul.h  of  Whipple  Creek,  in  Qninoj  Bay,  111,, 
1717  ;  Mississippi  River  in  tbe  vii:inity  of  Gulteuberf;.  Iowa,  171H. 

APPENDIX  A  A. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN.  CORPS  OF  ENGINEERS. 

IMPROVEMENTS.—Preservation  of  Falls  of  Saint  Antbouy,  Minn.,  1721 ;  Mississippi 
River  above  the  Falls -of  Saint  Anthour,  Minn.,  1731 ;  construe  I  ion  of  lock  and  dam 
on  Mississippi  River  at  Meeker's  Island,  Minn,,  1733;  Chippewa  River,  Wis.,  1734  ; 
Chipiiewa  River  at  Yellow  Banks,  \Vi».,17;r;  Saint  Croii  River  helowTayloesFmlla, 
Minn,  and  Wis.,  HS";  Minuesula  River,  Minu..  1741 ;  RedRiverof  tbe  North,  HioD. 
and  Dak.,  1742 ;  lock  and  dam  at  Coose  Kapids  on  R«d  River  of  the  North,  Mina. 
and  Dak.,  1745 ;  reservoirs  npnii  the  httitdwaters  of  tbe  Mississippi  River  and  ita 
tribntariea.  1747;  surveys  for  reservoirs  at  the  sources  of  the  Mississippi,  Saint 
Croix,  Chippewa,  and  Wisconsin  rivers,  1750. 
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APPENDIX  B  B. 
EEPOET  OF  MAJ.  WILLIAM  R.  KING,  CORPS  OF  ENGINEERS. 

iMFKOVBifuiTS. — TennpHBte  Biver,  1751 ;  Cuinberl&nd  Rivir,  1760;  Hiavrasiieff  Kiv^r, 
IJW:  French  Broad  River,  Tenn.,  1765;  CtiiieL  River.  Teun.,  1766;  Duck  River, 
TenD.,  Canfj  Fork  Eivcr,  Tenti..  17brt  ;  Little  Teiiiienoei-Hiver,  Tenn.,  1709;  South 
Fork  CumberUnd  River,  E;.,  1770. 

EiuiiuTluNs  AKU  SURVRYS. — Kill  River.  Teun.  aud  Ala,.  1771 ;  Littt«  River,  Kj., 
coDdition  nf  the  CiiinbeTluud  River  above  tlie  mouth  of  the  Jellico,  iu  Kenltichy, 
ITTH;  HolHton  River,  Teun.,  1773;  eitenaiou  of  the  Burvev  of  Caney  Fork  Kivt-r  to 
Fnok'a  Ferry,  Tenn.,  1774. 

APPENDIX  0  C. 


llraovEMKMTS.— Ohio  River,  1776;  operatiug  and  care  of  Davia  laland  lock  and 
novable  dant,  Ohio  River,  IBOS;  operating  and  care  of  LoiiiBville  and  Portlimd 
Cuu1,1603;  Palliof  the  Ohio  Kiver  at  Louisville,  Ky.,  Ip-11;  Monongahela  Hiver, 
W.  Va.  and  Pa.,  1813 ;  operating  and  care  of  lock  and  dam  No.  9,  Mouougabela 
BiTcr,  iei7;  Allegheny  River,  Fa.,  1618;  ice-har))or  at  month  of  Mutikingum  River, 
Odio,  msi  ;  harbor  of  refuge  near  Cincinnati,  Ohio,  lHil5  ;  harbor  of  refuge  at  njontb 
of  Great  KAnawha  River,  W.  Ta.,  Ib-26. 

titmsATioxB  AND  SDRVEY8.— Shawneetowu  Harl)or  and  Levee,  III.,  1828:  New 
Albany  Harbor,  lDd..aDd  the  river  and  ahorrs  adjacent  to  said  hariior,  18i2tJ;  harbor 
BPaducah,  Ky.,  1«30-  harbor  at  Owenaborough,  Kv.,  1^31;  Scioto  River,  Ohio, 
IHK;  LawreuccbnrK  Harbor,  Inrt.,  1839 ;  bar  in  the  Ohio  River  opposite  the  month 
oftbeLicking  River,  Kj.,  184R. 

APPENDIX  D  D. 
EPORT  of  LIELT.  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEEES. 

ImorsMKNTa.— Great  Kanawha  River,  W.  V».,  1645;  Elk  River,  W.  Va.,  1657; 
Kew  River,  from  the  mouth  of  Wilgoo,  in  Gr)iysun  County,  Va.,  to  the  mouth  of 
Gieen  brier  River,  W.  Ta.,  exatuinutiou  of  models  and  plans,  &.C.,  for  movable  dams, 
IS9. 

Exjuhkatiok.— Greenbrier  River,  W.  Va.,  1666. 

APPENDIX  E  E. 
REPORT  OF  CAPT.  JAMES  C.  POST,  CORPB  OF  ENGINEERS. 

'I'raavEMENTS. — Kentncky  River,  Ky.,  1B69 ;  operating  and  keeping  in  repair  looka 
ud  duos  on  tbe  Kentucky  River,  Kt.,  lr<78;  Tratlewater  River.  Ky.,  l^^:!;  Big 
BuHly  River,  W.Ta.  and  Ky.,  liWl ;  Gnvandotte  River,  W.Va.,l»8',l ;  Little  Kanft- 
•b» River, W.V».,  1890;  Buckhannon  River,  W.Va.,  1892. 

JtixiKAtiONS  AUD  Surveys.— Rough  River,  Ky.,  1K93, 1894;  condition  of  Green  and 
flwten  riven,  Ky.,  1904. 

APPENDIX  F  F. 

BKIDGING  NAVIGABLE  WATERS  OF  THE  XfflJTED  STATES. 

^4ge  acrow  Detroit  River  between  Belle  Isle  and  the  American  shore,  1917;  bridge 
•raws  Willametta  River  at  Portland,  Oreg.,  191M;  bridge  across  tbe  Monon(;ahela 
Kiver  near  Fairmont,  W.  Ya.,  1919 ;  bridge  of  the  Northern  Pacific  Railroad  Com- 
Puj  acroM  Saint  Louis  River,  Minn,  and  Wis.,  1925. 
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XTI  CONTENTS. 

APPENDIX  G  G. 
REPORT  OP  MAJ.  CHARLES  J.  ALLEN.  CORPS  OP  ENGINEERS. 

lUPROVEMKN'TS. — Harbnr  at  Diihith,  Minu,,  WSi  ;  dredging  Superior  Bay,  Wia.,  1944; 

bar)>or  ut  Graurl  Maraiti,  Miiiu.,  VJi'J. 
EXAMiNATiuNS  AND  SuitVKYS. — Big  Stoue  Lake  and  Lake  Traverse,  MiiiD.,  witli  a 


APPENDIX  H  H. 
REPOKT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

iHFROVEMKyrs. — 0  o  toil  agon  Jlarbor.  Mict.,  1968;  Eagle  Harbor,  Mich.,  1970;  Mar- 
qiistte  Harljor,  Mich.,  1971 ;  barl>or  of  refugo  at  Qraod  Marais,  Mich.,  1973 ;  Man- 
iBtiqne  Harbor,  Mich.,  1974  ;  harbor  at  mouth  of  Cpdar  River,  Mich.,  1976;  Menoni' 
oiiee  Harbor,  Mich,  autl  Win.,  1978;  Ocouto  Harbor,  Win.,  imi;  FeusHukee  Haiv 
bor,  WiB.,  ire.'i;  Green  Uav  Harbor,  Win.,  19H7  ;  harljor  of  mfuge  at  entrance  of  8tnr- 
K«oD  Bav  Canal,  Wis.,  1983;  Ahnepee Harbor,  Wis.,  1989:  Kewautieo  Harbor,  Wis,, 
1993:  Tiro  BiverH HarlKir,  Win.,  ig9f>;  Manitowoc  Harbor,  Wis.,  199»;  Slieboyf^n 
Harbor,  Win,,  2001 ;  tort  WaNhington  Harbor,  Wi«.,  2003. 

Examination's  and  Sukvbys.— Lac  la  Bcllo  Haibor,  Mich. ,  3005 ;  A.shlaDd  Harbor, 
Lake  .suiMTior,  Wis.,  2010. 

APPENDIX  I  I. 

KEPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Ihprovemkxts  — Harbor  of  refuge,  Milwaukee Bav,  Wis.,  2015;  Milwaukee  HarlKir, 
Wis.,  20H:  Racine  Unrbor,  Wis.,  2019;  Kenosha  Harbor,  Wis.,  3021;  Waukoean 


APPENDIX   J  J. 
REPORT  OF  MAJ.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements. — Cliicaeo  Harbor,  111.,  SU47;   Caluujet  Harbor,  IIL.  3051  ;   Illmoia 

River,  20r.a;  Calumpt  River,  SOfo. 
Examinations  AND  Sub VEYS. — For  Hennepin  Canal  and  forthe  eolargeineDt  of  the 

niinois  and  Michigan  Canal,  Wolf  Lake,  Ind.,  2056 ;  for  ship-ran al  froin  Calumet 

River  to  Lake  Calumet,  III.,  2057;  Calumet  River,  111.,  fVom  a  point  bkit  s  mile 

east  of  Hnnimoud  to  the  forks  of  the  river.  2<.).''.9. 

APPENDIX  K  K. 
REPORT  OF  CAPT.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvkments. -Charlevoix HarlHjr,Mich.,20firi;  Frankfort  Harbor, Mich.. 2068;  har' 
borof  refuge  at  Portage  Lake,  Mich. ,2069;  Manistet^  Harbor,  Mich.,  2071 :  Lading, 
tou  Harbor,  Mich.,  207S;  Pentwater  Harbor,  Mich.,  2075;  White  River  Harlw? 
Mich.,  20Tti:  Muskegon  Harbor,  Mich.,  3077  ;  Graod  Haven  Harbor,  Mich.,  £07g ' 
Grand  River,  Mich..  2081 ;  Black  Lake  Har))or,  Mich.,  2UH3 ;  Saugatuck  Harbor* 
Miph..  30(f4;  South  Haven  Harbor,  Mich.,  208.'i;  Saint  Joseph  Harbor,  Mich.,  ti088  - 
New  Bullato  Harbor,  Mich.,  20«7;  Michigan  City  Harbor,  Jnd.,  2088.  ' 

Examinations  and  Sorvkys.— Plan  tiud  estimale  of  cost  of  a  harbor  of  refuge  »t 
LudiDgton,  Mich.,  20y0 ;  Litllf  Traverse  Bay,  Mich.,  near  the  village  of  Petoekev 


itiug  a  harbor  of  refuge, 
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CONTESTS. 
APPENDIX  L  L. 


VmaYEMKSTB. — Hay  Lake  Cbaanel,  Saint  Mary's  Biver,  Mich. ,2098 ;  Saiot  Mary's 
Filb  CiDll  BDd  River,  Micb.,  2104;  operntiuK  &UC1  cara  of  Saint  Marv's  Falls  C&nal, 
Hich.,aiOe;  dry-dock  atSamt  Mary's  Falla  ChqbI,  Micli.,2124i  harbor  at  Chi'biij- 
nD,  lIieb.,S13:j;  harbor  at  Thnnrler  Bu;,  Mich.,  2129;  harbor  at  An  Sable,  Miub., 
ii:(0:Bu;ina«Eiver,  Mich. .2138;  harborof  refuf^e,  Sand  Reach, Lake  Hurou,  Mich., 
2151  ;iM-b»rbar  of  refuge,  Ijelte  Biver,  Mich.,  21o7  ;  repaini  of  Saint  Clair  FlutaShip- 
Canal,  Mich.,  2159;  operating  and  care  of  Saint  Chiir  Flats  6htii-Caaal,Micb.,U]6U; 
Clinton  Kiver,  Mioh.,  Detroit  River,  Mich.,  '^165 ;  iufoimation  concomiug  Portage 
Like  and  Lake  Superior  Ship-Canal,  &c.,  U17D. 

EumxATiOKS  AND  SuRVBYS.— Mackinac  Harbor,  Mich.,  21^0:  Pine  River,  Saint 
CliiiCounty,  Mich., 3)85;  for  harbor  of  rt- fun*  at  or  near Crose  Village,  Mich.,21d5; 
old  locks  at  the  Saint  Mary's  Falls  Canal  for  ose  as  a  dry-duck,  St r6;  Clinton  Ui  ver, 
)(ich.,2190 ;  Saint  Clair  River,  HIcb.,  to  ascertain  whelhcr  the  erosion  of  the  right 
bnliigiojariDg  tbenavigatioaof  the  river  and  Saint  Clair  Flat«  Canal,  2197. 

.      APPENDIX  M  M. 

BEPOET  OF  MAJ.  L.  COOPER  OVEUMAN,  CORPS  OP  EKGINEEBa 

UnovEMENTB.— Monroe  Harbor,  Mich.,  U300;  TolciIalliirbor.Ohio,  S211 ;  Fort  Cllu- 
los  Harbor.  Ohio,  2215;  Sandusky  City  Harbor,  OLio.2JI(;:«andusky  River,  Ohio, 
mH;  HnroD  Harbor,  Ohio,  2219;  Vermillion  Ilarbor,Obio,  -i-i-Ji;  Mouth  of  Black  River, 
Ohio,  2223;  Rocky  River,  Ohio,  Cleveland  Harbi.r,  Ohio,  2227;  Fairport  Ilurbor, 
Oliia,  2235 ;  Aahtabola  Harbor,  Ohio,  2240 ;  Connoaut  Harbor,  Ohio,  2245 ;  Dunkirk 
Hirbor,  y.Y.,ai4C. 

Eum^AnoK. — At  Cleveland,  Ohio,  for  opening  and  improving  the  channel  knoim 
nUwold  "riverbed"  of  the  Cnyahoga  River,  2249. 

APPENDIX  NN. 

EEPOET  OF  CAPT.  EDWARD  MAGtIIEE,  CORPS  OF  ENGIHEEBS. 


a»rl«r,  N.  Y.,  2270;  Charlotte  Harbor,  N.  Y.,  2^71;  Pnltfeyville  H.4rbor,  N.  Y., 
iSZ;  Great  Sodiu  Harbor,  S.  Y.,  2274;  Little  SihIus  Harbor,  N.  Y.,  2^6;  Oawego 
Buboi,  N.  Y.,  i-ZlSi  Saokett'e  Harbor,  N.  Y.,  2282. 
EtUD[A'no:TS  and  Bcrvkys.— Kiagara  River,  N.  Y.,  from  Youngstovn  to  Lake  0<i- 
luio,  Scaiaqnoda  [Scajacuada]  Creek,  at  Buffalo,  N.  Y.,  'iig.f ;  Salmon  River,  N. 
I.,it  and  below  Fort  Covin-^on,  22^6;  mouth  of  Salmon  River,  and  the  inuer 
Html  harbor  thereat,  on  Lake  Ontario,  H.  Y.,  nitti  a  view  of  making  a  harbor  of 
nhga  fin  Teawla  in  dibtreaa  and  for  purposes  of  commerce  and  navigation,  2291. 

APPENDIX  O  O. 

BEPORT  OP  MAJ.  MILTON  B.  ADAMS,  CORPS  OP  ENGINEERS. 

linoVEMENTS.— Ogdetuibnrg  Harbor,  N.  Y.,  2293;  Grass  River  at  Massena,  N.Y.,  2-.>!N) ; 
Wnkwaterat  Bonae's  Point,  I^ake  Chainplain,  N.  Y.,  2297 ;  Swanton  Harbor,  Vt., 
tti6)PUttaborg  Harbor,  N.Y.,  2.!06j  Burliugton  Harbor,  Vt,  2307;  Otter  Creek, 
''t.Beonderoga  Biver,  N.Y.,  2309. 

bUDJAnoxs  AUD  Surveys. —Whitehall  Harbor,  N.Y.,  S310;  Lake  Champlaln  at 
F<iDt  CbannelB,  N.Y.,2314;  mouth  of  the  Saronac  Biver  at  Platuhmg,  N.  Y.,  2U1I4; 
Haqiui  Ba;,  Swanton,  Vt.,  2:i21. 

APPENDIX  P  P. 


fifraovEKBSTs.— OaklandHnrbor,  Cal.,  2327;  Wilniiuj-ton  Harbor,  Cal.,  2333;  Eed- 
■ood  Harbor,  Cal.,  2338;  Petal uma  Creek,  Cal.,  removal  of  sunken  vessels  or  oraft 
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befobt  of  lieutenast-colosel  william  p.  cbaigbili,  cobps  of 
tsgisebbs,  offices  is  chabqe,  fob  the  fiscal  tear  ejfdilfo 
j€s£  30,  1685,  witb  otbeb  documents  bblatufo  to  the  wobk. 

United  States  Enqihbeb  Office, 

Baltimore,  Md.,jKlp  27, 1S85. 

Gbiiebal  :  I  bave  the  honor  to  forward  herewith  the  SDDual  report 
for  the  year  endiog  Jane  30, 1885,  for  the  works  of  improvement  of  rivers 
ud  barbon  which  have  been  in  my  charge  for  the  whole  year. 

Id  eases  where  the  commercial  statistics  may  not  be  as  foil  and  oom< 
p)et«  as  desirable,  it  is  not  for  want  of  effort  on  my  part  to  have  them  so. 

Besides  the  duties  referred  to  above,  I  was  in  charge  of  certain  other 
improvementft  until  their  transfer  under  proper  authority,  as  Indicated 
bdow. 

To  Haj.  P.  C.  Hains,  Oorps  of  Engineers,  the  James  Itiver,  Virginia, 
Jalj  26, 1884,  and  the  Shenandoah  Hiver,  West  Virginia,  Jaly  29, 1881. 

To  Capt  P.  A.  Hinman,  Corps  of  Engineers,  the  Appomattox  River, 
Jolf  26,  1881. 

ToMr.  W.  P.  Smith,  United  States  Agent,  the  Obester,  Wicomico,  Chop- 
'Hk,aDd  Elk  rivers,  Corsica  Creek,  and  tjpper  Thorongbfare  at  Deal's 
Uuid,  Maryland  *,  Broad  Creek,  Delaware ;  Annapolis  Harbor,  Mary- 
hnd ;  inner  harbor  of  Cambridge,  Maryland ;  and  Sosqnehanna  River 
U  ftnd  near  Havre  de  Grace.  Maryland,  Jnly  31, 1884. 

To  Gapt.  W.  H.  Bixby,  Corps  of  Engineers,  the  Cape  Fear  Biver  be- 
linr  Wilmington,  N.  C,  Jannary  15, 1885. 

I  have  also  b^n  daring  the  year  supervising  engineer  of  the  dis- 
tricts in  charge  of  Captains  Bixby  and  Hinman,  Corps  of  Engineers, 
»nd  of  Messrs.  8.  T.  Abert  and  W.  F.  Smith,  United  States  Agents,  as 
»ell  as  of  the  district  of  Maj,  W.  H.  Hener,  Cori>B  of  Engineera,  from 
Mj  1, 1384,  to  January  20, 1885,  when  he  was  relieved  at  his  station  in 
I'lidadelphia,  Fa.,  by  Lientenant-Colonel  Robert,  Corps  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Cbaiohill, 
Lietttenant-Cokmel  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


IHPBOVEMENT  OP  CHANNELS  TO  BALTIMORE,  UABYLAND. 

Operations  daring  theyearbavebeendirected  to  increasing  the  width 
of  tbe  channels,  with  depth  of  27  feet  at  mean  low  water,  and  have  been 
conQned  to  the  Craighill  and  cnt-oif  sections  which  form  the  tvo  lower 
dirisions  of  the  improvement. 

At  the  end  of  June,  1884,  Mr.  Thomas  Potter  had  excavated  and  re- 
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moved  from  the  cut-off  290,186  cabic  yards,  under  his  contrapt  of  April 
9,  1883.  He  continned  operations  during  1884,  and  daring  December 
completed  bis  contract^forming  one  cat  ^  feet  wide  and  aboat  4^  miles 
long,  removing  in  so  doing  a  total  of  497,307  cabic  yards. 

Two  bandred  and  fifty  thousand  dollars  havin^been  appropriated  by  act 
of  July  6, 1884,  for  the  continoaDoe  of  this  work,  proposals  were  opened 
Aagust  11, 1384,  after  dae  advertisement,  and  a  contract  entered  into 
with  the  American  Dredging  Company  to  remove  about  1,500,000  cubic 
yards,  at  15  oents  per  yard,  including  the  bard  material  in  the  cut-of£ 

Operations  were  commenced  by  them  under  this  contract  August  28, 
1881,  and  continued  until  June  30, 1885,  when  the  contract  was  com- 
pleted. With  the  exception  of  a  suspension  on  account  of  weather,  &om 
late  in  December,  1884,  to  April  1, 1885,  they  employed  on  this  work  from 
ten  to  twelve  large  clam-shell  dredges  and  one  large  dipper-macbiDe. 

The  result  of  their  operations  has  been  to  add  150  feet  to  the  27-foot 
depth  in  Oraighill  Ohannel  and  100  feet  to  the  width  of  tlie  catofE. 

They  have  excavated  and  removed  during  the  year  1,508,126  cubic 
yards  of  material. 

The  available  width  of  27-feet-deep  channels  on  June  30,  1885,  were 
as  follows : 

rant. 

CTMghill  Cbanoel 360 

Cat-off  Cbaiio«l 300 

Brew«rton  Cbauuel 850 

Fort  MoHeury  Channel 850 

The  total  amount  of  material  removed  from  the  channels  daring  the 
year  ending  June  30, 1885,  was  1,716,247  cabic  yards. 

Owing  to  the  failure  of  OoDgress  at  its  last  session  to  continae  the 
appropriations  for  this  improvement,  the  channels  were  early  cleared  of 
dredging-machines,  and  in  April,  1885,  a  close  and  detailed  sarvey  of 
dredged  channels  was  commenced.  This  work  ia  now  nearly  completed, 
but  the  results  are  not  in  such  shape  as  to  permit  their  use  in  this  re- 
port. A  supplementary  report  will  be  made  at  an  early  date,  if  neoes- 
sary, embodying  these.resalts,  with  detailed  estimates  for  the  completion 
of  the  original  project  for  a  channel  400  feet  wide  and  27  feet  deep  at 
mean  low  water. 

An  examination  of  the  work  as  plotted  shows  qaite  considerable 
shoaling  along  the  "red  baoy"  sides  of  the  Graighill  and  Brewerton 
channels  and  at  the  angle  between  the  Brewerton  and  Fort  McHenry 
channels.  This  shoaling  is  in  large  part  undoubtedly  due  to  heavy- 
draught  vessels  striking  against  the  iMnk  and  throwing  large  masses 
of  material  into  the  chanDels  on  their  return  to  deep  water.  The  sedi- 
mentary deposit  amounts  to  very  little. 

The  immediate  supervision  of  this  improvement  has  continued  to  be 
given  by  Mr.  W.  H.  Button,  with  bis  asual  zeal  and  ability. 

Money  statemmt. 

July  1,  1884,  »moaiit  available $70.4«(  6S 

Amount  appropriated  b;  act  approved  July  5,  18$4 %0,0I>0  00 

380, 4«3  ee 

July  1, 1885,  amount  expended  daring  B»cal  year,  esclualve  of  outetanding 
liabilities  Jnly  1, 1»!4 389.617  U 

Joly  1, 1885,  amount  available 30,646  ^ 


Amount  (eetimated)  required  for  complotioD  of  existing  project 800,000  01 

Amoiuitttiatcan)>oproAtablyexpendediufiscalyearendingJune30,18T7  800,000  <N 
Submitted  in  oonipli     '«  wttli  reqairements  of  section  8  of  n' 
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COHMUtCIAL  STATianCS. 


CnSTOM-HoOHB,  COUXCTOR'8  Offigb, 

BalUmore,  Md.,Aiigutt  i,  18B5. 
ia:  Axreokbl^  with  yoni  request  of  the  16th  of  M»y  laxt  you  ara  herewith  far- 
fUtti  with  >  aammary  of  the  commetee  of  the  port  of  Baltimore  for  the  fiscal  year 
«diagJune30,  1685: 
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DntlM  oolleoted $8,001,155  86 

Datieadaeon  merchandise  {nbond 125,183  03 

Duties  due  on  merohwidise  tckDsported  in  bond  mthout  appraiBement  3, 613  15 

Satiea  on  merobandise  transported  in  bond  without  appnusement 


184,870  56 


Total 2,395,373  «T 

OOKPAKISON  AS  BBTWBKN  1684  AMD  1885. 


Deoreaae. . 
_-iis  showing  i. 
Tonnage  collected,  (23,591  14. 


Carried  in  American  vessels : 


Total  Anericao  -. 


Carried  la  foreit(n  TeBsels: 

Steam j. 40,879,228 

Sail 2.4^8,965 


TotalforeigD 43,306,210 

The  exhibit  of  the  export  trade  during  the  year  shoiira  an  inorease  ia  the  general 
lines  of  merchandise.  While  wheat  exports  have  fallen  off,  flonr  has  lieeu  abiuped  in 
largely  increased  ijuantitiea  in  its  place,  while  in  meat  prodaott,  provisions,  &n.,  the 
trade  has  been  active. 
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Hoping  that  this  Bnmmaiy  of  tliB  trodo  of  the  port  may  meet  your  official  reqaire- 
I  am,  very  raapectfolly,  yonrs,  Ac., 

E.   H.    WlBSTER, 

CoUeetor  of  Cufoau. 
Col.  Wm.  p.  Craiqhill, 

U.  S.  Engitiaer  Corp: 
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MPBOTEMENT  OP  THE  HAEBOBS  AT  WASHINGTON  AND  GEOBGETOWN, 
DISTKICT  OF  COLOMBIA— IMPEOVEMENT  OF  THE  POTOMAC  BIVEB  AT 
WASmNQTON,  DISTRICT  OF  COLUMBIA  — IMPBOVEMENT  OF  JAMES 
EIVBB,  VIBGINIA,  AND  OF  SHENANDOAH  EIYEB,  WEST  VISGINIA. 


UFORT  OF  MAJOR  PETER  C.  HAISS,  CORPS  OF  KN01NEER8,  BVT. 
UMUT.  COL.,  V.  8.  A.,  OFFICER  IN  CHARGE,  FOR  TBE  FISCAL  YEAR 
ESDINO  JU3TB  30,  1886,  WITH  OTHER  D0CUMBNT3  RELATING  TO  THE 
WORKS. 

IMPBOTEMBNTS. 

L  Harbon  at  WftabingtoD  and  Georgfl'  I  3.  Jamea  Biver,  Tir^nis. 

klirD,  District  of  Colombia.  4.  SheDandoah  River,  Weat  Tiiginia. 

t  Potomac  Biver  at  Waabington,  Disttiol 

of  ColumbiA.  I 


tJNiTBD  States  BNOnrEEE  Oppiob, 

^  Wathington,  D.  C,  July  31,  1885. 
Sib  :  I  bave  the  honor  to  traosmit  herewith  my  aonnal  reports  on  the 
lirer  aod  harbor  improvemeots  under  my  charge  for  the  fiscal  year  end- 
ing Jnne  30, 1885. 

Very  respeotfolly,  jonr  obedient  serrant, 

Fbteb  C.  Hains, 


The  Chiep  of  Enqikbbbs,  U.  S.  A. 


Major  of  Engineers. 


!■• 


A  history  of  the  operations  carried  on  with  a  view  to  the  improTe- 
nent  of  the  harbors  at  Washington  and  G-eorgetown,  D.  C,  was  given 
■a  toy  annual  report  for  the  fiscal  year  ending  June  30,  1883. 

My  laat  annna)  report  gave  an  accoant  of  the  work  to  be  done  under 
■contract  entered  into  with  the  American  Dredging  Company,  of  Pbila* 
delpbia.  Pa.,  dated  June  IS,  1883,  under  which  certain  groups  of  rocks 
in  the  harbor  at  Georgetown,  known  as  A.,,,  B,  and  D„  B  and  B,  and 
P  and  F,,  were  to  be  removed  to  a  depth  of  20  feet  at  mean  low  tide. 
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The  work  ander  the  oootract  was  prosecuted  until  December  20, 1884, 
when  operations  were  brought  to  a  standstill  by  the  inolemeney  of  the 
weather.  From  that  date  until  March  24,  1886,  nothing  was  accom- 
plished, as  the  continued  presence  of  ice  in  the  river,  with  swift  cur- 
rents, caused  a  total  suspension  of  work.  At  the  latter  date  work  was 
again  resumed,  but  temporarily  delayed  by  the  sickness  of  the  direr, 
so  that  it  was  not  until  May  19, 1885,  that  the  work  was  completed  and 
the  contract  dosed. 

On  September  30,  1884,  proposals  were  iuvited  by  public  advertise- 
ment for  the  removal  of  other  rocks  in  the  harbor  that  obstructed  navi- 
gation. These  rocks  were  designated  by  the  following  letters :  Xi,  N, 
M,  K,  O,  and  F,  all  of  which  were  to  be  removed  to  a  depth  of  20  feet 
below  mean  low  tide,  and  the  U  group,  connected  with  the  Georgetown 
shore,  between  the  "  waste  weir  "  and  the  foot  of  "  High  "  street,  sev- 
eral oftbeouterprojecting  parts  of  which  were  to  be  removed  to  16  feet 
below  the  same  level.  These  rocks  {the  C  group)  lie  so  close  to  the 
shore  that  it  was  not  thought  necessary  t«  remove  them  to  the  full 
depth  of  20  feet.  Besides,  the  cost  of  doing  so  would  have  been  very 
great.  In  the  future,  they  may  be  removed  to  a  greater  depth  should 
commerce  require  it,  or  the  wharves  may  be  extended  so  as  toreaoh  deep 
water  in  the  harbor.  Bids  for  this  work  were  opened  October  22,  1884, 
and  fonnd  to  be  as  stated  in  the  following  abstract: 

Abttraot  o/  propoiaU  opmed  by  M^f.  Peter  C.  Haitte,  Corpi  of  Enffineeri,  at  Wathingloii, 
D.  C.,  on  Oatobar  22,  1884,  for  the  ranoeal  of  rock*  in  QMrgetoan  Harbor,  DittrM  of 
ColumMo. 


No 

""VEJSJl!-" 

Prl»  for  nmoT 

riofgnmp.                                  1 

j    Total 

L. 

N. 

ti.iso 

1.400 

SOS 

M. 

♦837  00 

1,511 
«80 

O.               F.               C.       1 

1 

Wllliun   S.  ChftpmSD, 
rorli.N.Y 

soo 

270 
ITS 

•42a  so  •3.T0Z  flO  t2,0»  0«  W.Bn  10 
«0  00|  MOO  00  |I;«0  00  12,800  W 

•m  00  '  G,ouoa  '  ^isroo  ']i,8B4  oo 
istoo|g,moa!  1.4ITU   T.saroo 

Tbe  bid  of  Mr.  Edward  B.  Lowe,  of  ^ew  Tork,  was  accepted,  it  being 
the  lowest  and  most  advantageous  to  the  Government,  and  a  contract 
was  entered  into  with  him  on  November  5, 1884.  Owing  to  the  lateness 
of  the  season  Mr.  Lowe  did  not  commence  work  until  April  29, 1885,  and 
up  to  this  time  has  removed  the  rocks  L,  M,  and  N.  The  method  pf 
doing  the  work  is  practically  the  same  as  that  employed  by  the  Aioeri- 
can  Dredging  Company,  and  as  a  Ibll  account  of  that  was  given  ia  my 
last  annual  report  it  is  not  deemed  necessary  to  refer  to  it  here- 

The  removal  of  the  K  and  O  rocks  is  nearly  completed,  when  the 
plant  will  be  put  to  work  on  the  F  group  and  the  removal  of  the  C 
group  will  follow. 

With  the  removal  of  these  rocks  the  harbor  at  Georgetown  will  be 
navigable  for  the  largest  class  of  vessels  that  can  reach  that  port,  and 
B8  the  fnnda  ou  band  are  sufficient  for  attaiuing  that  object  no  further 
appropriation  is  asked. 

On  June  30,  1884,  there  was  available  the  sum  of  $4,418.70,  which  by 
the  terms  of  the  appropriation  act  was  limited  to  the  Washington  chan- 
nel.    Under  that  appropriation  35,116  cubic  yards  of  material  were 
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dredged  daiiDg  the  mouth  of  March,  1885,  from  that  ohannel,  hat  as 
opentionH  in  that  locality  are  more  closely  connected  with  the  improve- 
meot  of  the  Potomac  Biver  in  the  vicinity  of  Wasbiugton,  D.  C,  refer- 
ence 18  reqaeated  to  the  report  on  that  work  for  detailed  information. 
The  amoaQts  appropriated  for  this  work  are  aa  follows  : 

Jnnell,  IWO fM.OOo 

MaMhS,  1873 50,00 

Jane  18,  1878 50.00 

ll«di3,1879 50,00 

June  14,  1S80 40,00- 

!Ureh3,1881 , 50,00o 

Tbe  work  ia  in  tbe  oollection  distriot  of  Qeor^towa,  D.  C,  which  ia  the  neareet 
pert  oteatr;.  Nearest  light-house,  Jones  Point,  Virginia,  Revenne  collected  for  the 
juteadiDg  June  30, 1665,  (33,126.90. 

Money  statement. 

JbIj  1, 1884,  amonnt  available »34,084  78 

Jolj  1,  IdK,  Muonnt  expended  doring  flaoal  year,  exDlDSive  of 

«at«>iiding  llabiUtiee  July  1,  1884 ^ 116,072  48 

JalT  1,1885,  outatandlDg  liabilitiee 566  63 

15,659  11 

JBlft,  tBBfi,  amoant  srailable 18,435  67 


SotOeot  at  ooatnot.   . 


1    Amarleaa  DtvdglDg  CompuiT.  PhUadd-     Jane  18.  1883 

I     pUa.  PL* 
1 ,  Unfd  B.  Lowe.  Kew  York,  H.  Y Konmbsr  S,  IKH  . 


.    RemoHl  ofTDck* . . . 

do 


litf  tattle,  caliee,  and 
fWai  {fan  fiiCTlgD). . 

C«L  MUnbuiiu 


nm(Aipiked) 

tna  (wbeat  ud  earn) .  - 
lifMditnw 


03.  OWN 

ssa.  500  00 


Wood.  Mkindpine.. 
TdMI 


MB^Z80  M 
Ml,  DM  00 

4,»B,8aeoo 


He  following  table  shows  the  amonnt  of  misoellaneoQa  freight  (valne  not  known) 
hiHight  t«  tbeee  harbors,  and  not  inclnded  in  the  foregoing ; 
Bj  Btcamer  Irom — 

Tods. 

New  York 56,250 

Pbitadelphia sM,063 

Baltimore 4,2:15 

NorfoU 103,187 

It  rirer  steamers -_ 44,100 


Fm;  and  local  paaaenger  steamers  not  included. 
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mtMBER  OF  TBSfiKLB  OF  VARIOUS  CI^SSBS  ARRIVIXa  AND  DKPAKTINO  DURING  1 
TKAB  X881. 

BtB&men  dnwinE  from  5  to  15  feet '•''^ 

Veasela  drawing  from  10  to  15  feat 

VbbbcIb  drawing  from  8  to  10  feet 

Veuels  dnwiug  fVom  4  to  8  feet 1. 

Barges 

Fen;  and  looal  paasengec  BteamerB  not  inoluded. 


J  a. 


A  history  of  the  changes  that  have  taken  place  in  the  topography  of 
the  Potomac  River  in  the  vicinity  of  the  national  capital,  of  the  various 
BorveyB  made  and  plans  proposed  for  improving  the  river  and  city  tront 
daring  the  last  half  centary,  is  contained  in  my  annaal  report  for  18S3. 

The  first  appropriatiou  for  the  work  was  made  by  act  of  Congress 
passed  Aagnst  2,  1382.    This  act  reads  as  follows: 

Improving  the  Potomac  River  in  the  vicinity  of  Waahington  with  reference  to  th^ 
Impmvemetit  of  navigation,  the  establishnient  of  liarbor  lines,  and  the  raising  of  the 
flats  ODiler  the  direction  of  the  Secretary  of  War,  and  in  accordance  with  the  plaji 
and  report  made  ia  compliance  with  the  river  and  harbor  act  approved  March  3, 
1861,  and  the  reports  of  tlie  Board  of  Engineers  made  in  compliance  with  the  reeolu- 
tion  of  the  Senate  of  December  13,  1331,  four  handred  thousand  dollars. 

And  it  is  hereby  made  the  dnty  of  the  Attorney-Gleneral  to  elamine  all  claims  of 
the  title  to  the  promises  to  be  improved  under  this  appropriation ;  and  see  that  the 
rights  of  the  Crovernmeiit  in  all  re8|)ects  are  secured  and  protected,  and  if  he  deenu 
it  necessary  he  is  authorized  to  cause  a  suit  or  suits  in  law  or  in  eqnity  to  be  insti- 
tuted in  the  name  of  the  Uiiiteil  States,  in  the  snpreme  court  of  the  District  of  Co- 
lamliia,  against  any  and  all  claimants  of  title  under  any  patent  which  in  his  opinion 
was  by  mistake  or  was  improperly  or  iilogall;r  issued  for  any  part  of  the  marshea  or 
flat«  within  the  limita  of  toe  proposed  improvement. 

By  act  approved  Jnly  5, 1884,  Congress  made  an  additional  appropn- 
atioD  of  tSOOjOOO  for  continoing  the  improvemeDt.  The  object  of  the 
improvenient  ia  clearly  stated  in  the  act  making  the  first  appropriation. 
The  method  of  carrying  it  into  effect  is  to  dredge  material  from  the 
river  by  means  of  dredging  machines  and  deposit  it  on  the  fiat«,  thereby 
improving  navigation  and  raising  the  marshes  above  overflow  at  tfae 
'  same  time.  The  Washiugton  and  Virginia  channels  of  the  river  are  to 
be  made  deep  enough  and  wide  euongh  to  accommodate  the  largest  class 
of  vessels  that  can  reach  Giesboro'  Point;  the  latter  channel  to  have 
SQch  cross-sectional  area  that  it  can  discharge  the  highest  freshets  with- 
out overflowing  its  banks — at  least  on  the  side  toward  the  city.  The 
flats  are  to  be  raised  until  the  portion  above  Long  Bridge  is  3  feet 
above  the  ft-eahet  slope  of  1877,  and  the  part  below  the  bridge  baa  the 
same  height  at  the  middle  line,  from  which  line  itwill  slope  toward  each 
channel  to  the  margin  of  the  fill,  where  it  will  be  6  feet  above  mean 
low  tide.  A  large  tidal  reservoir,  not  less  than  8  feet  deep,  will  be  €«. 
tablished  between  Long  Bridge  and  the  sewer  canal,  to  snpply  A-esh 
water  to  the  Washington  Channel,  which  channel,  at  the  npper  end,  will 
be  oat  off  from  communication  with  the  Virginia  Channel.     A  smaller 
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reserroir  is  to  be  established  near  the  foot  of  Seventeenth  street,  for  the 
pnrpose  of  flnshing  the  sewer  canal.  The  large  reservoir  is  to  be  pro- 
vided with  inlet  and  outlet  gates  of  ample  dimensions  to  fill  it  on  the 
flood  tide  frxim  the  Tirginia  Gbanuel,  and  empty  It  on  the  ebb  tide  into 
die  Washington  channel.  The  plan  contemplates  the  removal  or  re- 
bnitding  of  Long  Bridge  on  fewer  piers,  with  wider  spans;  and  also 
that  the  sewage  now  discharged  into  the  Washington  Channel  be  inter- 
cepted and  conveyed  to  James  Greek. 

The  condition  of  the  river  &ont  at  the  time  the  first  appropriation 
was  made  had  become  so  baO,  in  a  sanitary  point  of  view,  that  certain 
parts  of  the  city  had  become  almost  uninhabitable.  This  was  caused 
by  deposits  on  the  city  fh)iit  of  sediment  from  the  river  and  the  solid 
matter  Jrom  the  sewers,  which  had  formed  flatfi  or  marshes  covering  an  . 
Ilea  of  several  haudred  acres.    These  flats,  on  which  there  was  a  dense 

Cwth  of  marsh-grass  and  reeds,  were  covered  by  water  for  about  one- 
r  the  time  and  uncovered  the  other  half.  In  the  latter  condition 
tbey  were  exposed  for  a  time  each  day  to  the  rays  of  the  sun,  which  in 
niDiner  prodnced  favorable  conditions  for  malarial  diseases.  The  Wash- 
ington and  Georgetown  channels  had  not  the  depth  and  width  that  nav- 
igation reqatred,  and  dredging  was  frequently  necessary  for  the  relief 
rf  commerce.  The  depth  of  water  on  the  bar  below  Long  Bridge  was 
Miy  16  feet,  while  on  the  bar  above  the  bridge  it  was  only  15  feet  at 
Dean  low  tide.  A  narrow  channel  throagh  each  was  kept  open  by  re- 
peated dredging,  as  they  invariably  shoaled  up  after  a  freshet. 

At  the  date  of  my  last  annual  report  there  had  been  dredged  from 
liwriver  1,136,531  cubic  yards  of  material,  and  a  channel  from  deep 
■ater  near  Oiesboro'  Point  to  Georgetown  20  feet  deep  at  low  tide  and 
iboat  300  feet  wide  had  been  obtained.  The  spoils  taken  from  the  river 
btd  were  deposited  on  the  marshes  in  front  of  the  city,  raising  an  area 
of  abont  one  hundred  and  twenty  acres  almve  overfiow  by  ordinary 
kigh  tides.  About  six  acres  near  the  Naval  Observatory  had  been  filled 
to  6  feet  above  low  tide,  and  about  5,100  linear  feet  of  embankment 
ilong  the  margin  of  Sections  I  and  II  had  been  bnilt. 

During  the  past  fiscal  year  operations  have  been  continued  aa  follows : 
The  dredging  operations  in  the  Virginia  Channel  were  continued  nnder 
the  contract  with  P.  Sanford  Boss  until  October  6,  1884,  when  his  con- 
tnct  was  closed.  The  total  amonat  dredged  and  deposited  on  the  flats 
inder  Uiis  contract  was  1,118,771.42  cubic  yards.  The  price  paid  was 
212  cents  per  cubic  yard,  measured  in  scows.  The  plan  of  doing  the 
vork  was  to  dredge  the  material  into  scows,  tow  the  latter  to  a  dumping 
kadn,  and  drop  the  material  into  it.  It  was  then  redredged  and  loaded 
into  cars,  which  were  taken  to  the  place  of  final  deposit  on  the  fiats, 
this  plan  necessitated  double  handling,  required  the  constmction  of 
long  Unes  of  trestle-work,  which  afterward  became  useless,  and  about 
fenbled  the  work  performed,  but  it  helped  in  another  way,  by  softening 
tb«  material,  so  that  when  it  was  dropped  &om  the  car  it  spread  out  la^ 
Itfly  to  a  great  distance. 

(hi  July  21, 1884,  bids  were  solicited  by  advertisement  for  dredging 
iboot  1,000,000  cubic  yards  along  the  front  of  the  city  iu  the  Washing- 
ten  Channel,  which  reaches  from  the  junction  of  the  Eastern  Brau^ 
vith  the  Fotomae  to  Long  Bridge,  the  material  taken  out  of  the  river 
to  be  deposited  on  the  neighboring  flats — Section  III.  The  manner  of 
doisK  the  work  was  left  to  the  option  of  the  contractor,  but  he  was  re* 
faired  to  explain  in  his  bid  the  method  be  proposed  to  adopt  and  to 
tatlsfy  the  engineer  that  it  was  adapted  to  the  work. 
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The  followiug  is  a  list  of  the  bida  received : 

Mttraet  of  propo»ali  opmed  by  Itaj.  Peter  C.  Saint,  Corpt  of  BnjfinMrt,  at  Watkington, 
D.  C,  A*g»»t  20,  1884,  for  dredging  in  tk«  Wathiitgbm  Ckanntfof  the  FoUmM  BiMr, 
an4  dBpoiUing  tke  material  on  Sootion  III,  Fotomae  FlaU,  at  ITiwMnffton,  D.  C.  BtH- 
maled  ainoNnf,  1,000,000  oiMo  yard*. 


If  UDM  »mi  addreuei  ot  biddera. 


D.  E.  CalverCompMiT,  New  Turk  City,  N.  Y.. 

SlttciihouieMoon.MobilB.AU 

Beuon  &  MoNm,  Sui  FruiclBCO.  Cd 

Uorrli  JE  CamlpEB  DredgliiE  Compkny,  Hon 
rork  CltJ,  N.  T. 

BoM*3«iford,Jo™>jClty,N.J 

ITMIaiul  Dredginf  Compui;.  Wllmlniton,  Del 


*1.<XH>,(H0  cablo  yardi  In  plKe  ulcnlated  u  eiialTKlsut  to  1,1IS,0D0  onbio  jarda  to  aoow. 

The  bid  of  Messrs.  Benson  &  McNee,  of  San  GVancisco,  Oal.,  was 
the  lowest,  and  it  was  accepted. 

Their  plan  for  doing  the  work  was  to  sack  the  material  up  firom  the 
bed  of  the  river  by  means  of  a  large  centrifugal  pump  and  discharge 
it  on  the  flats,  at  the  desired  place,  through  pipes.  The  vehicle  for  con- 
veying the  solid  matter  is  water,  aud  the  dredge  built  on  this  principle 
ia  called  hydraulic.  The  work  was  to  have  been  commenced  by  Decem- 
ber 1, 1884  ;  the  contractors,  however,  met  with  some  delay  in  getting 
their  machinery  constraoted,  and  it  was  not  until  December  2i  that 
the  dredge,  No.  1,  actaally  began  work.  It  was  found,  after  she  got  to 
work,  that  she  was  weak  in  certain  parte;  these  gave  way  from  time 
to  time  under  the  strain  to  which  they  were  put,  and  much  time  was 
lost  ill  repairing  breaks.  All,  or  nearly  all,  the  weak  parts  have  since 
been  replaced  by  stronger  ones,  and  the  machine,  in  consequence,  is 
in  much  better  condition  for  work  and  is  making  better  progress.  It  is 
evident,  however,  that  the  engines  are  deficient  in  power,  and  it  may  be 
ueetisuary  to  replace  them  by  new  ones,  or  put  in  a  smaller  pump,  when 
the  discharge-pipe  is  lengthened.  Considerable  delay  was  also  caused 
by  the  inexperience  of  the  hands  employed,  few  of  whom  had  ever  seen 
a  machine  of  this  kind.  Gold  weather  also  caused  considerable  delay  ; 
during  a  part  of  the  winter  the  river  was  ti-ozen  over  so  that  work  was  . 
impracticable.  The  machine  consists  of  a  large  rotary  pump,  mounted 
on  a  scow-bnllt  vessel  100  feet  long  aud  SO  feet  beam.  From  the  pamp 
there  is  a  cast-iron  suction  pipe  leading  to  the  forward  part  of  the  vessel 
aud  thence  to  the  water.  The  vertical  part  of  this  pipe  is  rigidly  sos- 
pended  from  a  frame  which  rotates  from  one  side  to  the  other  across  the 
bow  of  the  vessel  aud  allows  the  lower  end  of  the  pipe  to  describe  the 
arc  of  a  circle  60  feet  in  diameter.  In  this  way  the  machine  makes  a 
cot  60  feet  wide  at  each  forward  movement.  The  suction-pipe  is  tele- 
scopic, so  that  it  can  be  lengthened  or  shortened  as  the  depth  to  be 
made  requires.  Connected  with  the  pump  is  a  discharge-pipe,  which 
passes  over  the  side  of  the  vessel  and  is  made  flexible  by  joints  of  rub- 
ber cylindere  or  oast-iron  ball-joints.  The  discharge-pipe  Is  carried  to 
laud  on  pontons  or  fiat-boats,  and  from  thence  to  the  place  of  discharge 
on  the  ground.  The  machine  is  provided  with  two  spuds  to  hold  her 
steadily  in  position,  and  is  moved  forward  or  backward  by  means  of 
lines.  The  lower  end  of  the  snction-pipe  is  provided  with  a  cast-iron 
hood  or  bonnet,  8  feet  in  diameter.     The  material  forming  the  bed  of 
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ibe  river  is  cat  np  and  agitated  at  the  moutb  of  tlie  auction  pipe  b;  a 
system  of  knives  or  plows  wliich  rotate  about  a  vertical  sbaft  passing 
tbroDgh  tlieceuterof  tlie  bood ;  it  thus  becomes  mixed  witb  tbe  water,  aud 
H  taken  into  tbe  suctionpipe  by  tbe  vacimm  created  io  the  pnnip,  after 
passiug  tiirougb  whicb  it  enters  aud  is  dtsvbarged  tbrougb  the  diacharge- 
pi]ie.  The  proportion  of  solid  matter  to  water  that  is  jiampetl  throiigb 
the  pi|>es  varies  witb  the  character  of  tbe  material,  tbe  height  it  has 
to  be  ntised.  tbe  lengtb  of  tbe  discbarge- pipe,  and  the  velocity  at  which 
Iheimuip  is  rtiuuiugai  the  time.  Judged  from  specimens  taken  at  tbe 
emlof  Ibe  diacbarge  pipe,  the  proportion  of  solid  matter  to  water,  under 
ttvomble  circumstances,  is  as  great  as  25  to  35  per  cent. ;  much  of  the 
time,  however,  it  does  uot  reacb  10  per  cent.  Tbe  machine  does  good 
vork  when  an  average  of  10  per  oeut.  of  solid  material  can  be  kept  up 
(ODtianously.  As  to  the  character  of  the  material  that  can  be  dredged 
be  Ibin  sort  of  machine,  no  l>ettcr  evidence  that  the  occular  demonstra- 
iHHi  that  cau  be  made  at  the  end  of  the  discharge- pipe  ia  needed. 
There  one  will  flud  all  sorts  of  material  that  has  come  from  the  river 
M, silt, balls  uf  clay,  saud,  gravel,  and  bowlders  from  tbe  size  of  au 
tfg  to  that  of  a  mau'i4  head. 

Tbe  material  is  discharged  in  low  conical  heaps.  Tbe  lightest  is  cnr- 
ni  off  to  to  a  distance ;  tbe  lieariest  dropi>ed  near  its  exit  from  tbe 
pijie.  Stilf  clay  is  cut  up  at  the.  month  of  the  suction-pii>e  and  dis- 
rtutged  in  tbe  form  of  balls,  a  form  given  (o  it  in  its  passage  through 
iIk  pipes.  Tbis  mode  of  dredging  i-eqnires  tbe  use  of  embankments 
iDdMiug  the  space  to  be  filled,  and  some  menns  of  drawing  ofi'  tbe 
later  when  the  solid  matter  has  settled.  It  has  advantages  over  any 
«her  known  method  in  that  it  requires  but  little  or  no  labor  to  spread 
tbe  material  ont  to  anyiequired  grade,  and  it  makes  a  smooth  and 
t^m  bottom,  so  tbat  the  amount  of  dredging  to  get  a  certain  depth 
tf  Titer  can  be  estimated  witb  more  exactness.  On  tbis  work  the  dis- 
tiarge-pipe  has  not  yet  exceeded  in  length  about  1,800  feet.  Up  to 
tliit  distance  the  machine  works  well  in  soft  material,  aud  bas  done 
Ut\f  well  in  hard  material.  It  is  tbonght  that  tbe  machines  now  on 
tbe  work  have  not  power  enough  to  drive  the  material  through  the 
pipes  where  tbe  distance  eseeeils  2,000  feet.  A  third  machine  is  being 
l«iit,witli  more  power  and  some  improvements  in  other  respects.  This 
latter  machine  will  be  used  when  the  discharge-pipe  is  too  long  for  the 
«her  two. 

Tbe  material  is  taken  from  the  river  at  depths  varying  from  2  to  liO  feet 
bdov  the  surface;  that  from  the  latter  depth  must,  therefore,  be  lifted 
IbroDgh  a  vertical  height  ofabout  28  feet  to  reach  the  point  of  discharge. 
The  total  height  to  which  the  material  was  lifted  by  the  other  process 
«u  about  7U  feet 

The  following  is  the  monthly  statement  of  tbe  amount  of  work  done 
lij  each  one  of  tbe  two  hydraulic  dredges  engaged  on  tbis  improvement, 
ue  amount  Is  estimated  in  tbe  cut. 
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With  A  view  to  AIUdk  in  the  area  between  tbe  Moaament  grouiiilg 
and  the  margio  of  the  proposed  tidal  reservoir,  hs  well  as  the  marshea 
in  close  proximity  to  the  sewer  canal,  as  soon  as  practicable,  bids  were 
solicited  by  advertisement  for  forming  au  embankmenr.  along  the  north' 
east  and  northwest  margins  of  the  tidal  reservoir.  This  embaukmeut 
will  become  the  margin  itself  when  the  space  behind  it  is  tilled  in. 

In  response  to  the  advertisement,  the  following  bids  were  receive*! : 
AbiiracI  of  propotala  opened  bn  Maj.  Peter  C.  Baini.  Corpt  of  Kngineert,  ei  Waiikiagtott, 

D.  C,  Augiut  4,  1884,  fo''  (irtdging  and  foraiiKg  embankment  along  the  Mortliierti  and 

northeatt  margint  of  the  tidal  reiervoir,  Utelio*  II,  Potonao  Plate,  Wathington,  D.  C. 


The  D.  E.  Culver  Cmnpany,  Kew  Tork  City,  N.  Y . . . 

.  Amerlcui  Dmdclng  CorcpaDV,  Pbllidi-lphli,  Pa 

'  UuM  CoDotJuiUae.  BiltWre,  Mil 

:  Thomw  P.  Morgan.  WubiDKlnD.D.C 

Ran  &  Sinful^  Jencr  CllY.  M.  J 


ODtlc  Drediiiit;  Comnuv'.  Bro< 
rri*  A  Ciiminga  Dredging  Com 


i»a: 
lai. 


'    1 


The  bid  of  the  D.  E.  CnlverCotupaDy.of  New  York,  tbeloweat,  woe  accepted. 

The  estimated  amoont  of  dredging  to  form  the  embankment  was 
120,000  cubic  yards,  and  this  amoant  represents  so  mnoh  fill  on  the  fiats. 
The  trench  from  which  the  material  was  taken  is  a  little  over  100  feet 
wide  and  not  less  than  6  feet  deep.  It  was  formed  by  making  sncoes- 
sive  cuts,  depoeittn)^  the  material  a»  far  from  the  side  of  the  dredge  as 
possible,  and  allowing  it  to  harden.  After  the  first  cnt  was  made,  rip- 
rap stone  was  deposited  along  the  shore  side  of  the  trench  to  a  height 
of3  feet  above  low  tide.  This  stone  forms  a  footing  for  the  embankment, 
protecting  it  from  sliding  or  pressing  out,  and  gives  a  foundation  for  a 
sloi>e  paving,  which  will  be  needed  at  a  later  period  of  the  work. 

The  work  was  promptly  begnn  August  11,  1834,  but  owing  to  bad 
weather,  a  machine  with  too  short  a  boom,  and  a  badly  constructed 
chute,  the  work  was  not  completed  until  June  18,  1S85,  when  the  con- 
tract was  closed.  The  amount  excavated  and  deposite<l  in  embankment 
was  121,413  cnbic  yards. 

On  August  1,  1884,  proposals  were  solicited  for  dredging  and  em- 
bankment along  the  Washington  Channel  side  of  the  proposed  fill  be- 
low Long  Bridge. 

Tbe  following  is  an  abstract  of  the  bids  received : 
Abetraet  of  propo»ale  opened  fcj  J/nj.  Peler  C.  Haini,  Corpe  of  Engineer*,  at  IVatkingtom, 

D.C.,Auguet10,  l6H,foT  dredgi-g  and  fortniiig  embankment  along  (*e  nortliMel  margit 

ofSeotion  ill,  Folomao  Flai;  at  IFankington,  D.  C. 

I  '^;!™Kt*  pri" 

ddera.  erf  Tiihlr    pofsobio  Amuunt. 


1  Horrla&CllinlngaDndgingCDnipany.NewTorkCllj.N.r ISO.OOO  13  Ma.OOOUt 

2  I  Atlanlle  Dredging  Companr,  BnwUyD.  N.T 190. WW  !  13|  20.  2jv  n« 

t  I  RiwaJiiSurard.  Jen«yUlty.  N.J ISO.OM  11  ]«,  Mo  cM 

4  '  Daniel Cc.gauiitlne,BalCLinDni,Ma.  .  ISO.OOO  ISA  IS.  450  M 

5  I  Thomaa  P.  Morgan,  WiwhinEUin,  D.  C IW.tHN)  I  ISA  23, 100  M 

e  I  Frank C. Somen.  Pb Jodolphia, Pa Isa,OIM  10|  I&.93T  5« 

The  cnntroct  was  awarded  to  Frauk  C.  Soiiiers,  of  Pliiladel[iliia,  by  irlinm  it   wui 
curried  oni,  after  gome  delay  due  to  eotd  weather  aud  other  causes. 


APPENDIK    J — BEPOKT   OP   lilETTr.-COL.    HAIN8.  931 

This  contract  was  practically  completed  on  June  30,  1886,  only  a 
«i«ck  and  a  few  lamps  remaining  to  be  removeil.  The  embankment 
is  similar  in  all  i-eapects  to  that  joat  described,  and  forms  tLe  margin 
of  the  fill  below  Long  Bridge  on  the  Washiugton  Ohannel  side.  The 
uaonnt  of  dredging  and  embankment  done  under  this  contract  was 
1S2,309  cubic  yards.  The  stone  that  forma  the  footing  of  this  embank- 
sent,  as  well  as  that  along  the  tidal  reservoir,  was  furnished  by  the 
Potomac  Bed  Sandstone  Company  at  81  cents  per  cabic  yard,  delivered 
IB  place.  It  ia  the  ordinary  rough  qnarry  atone,  varying  in  weight 
fiODi  15  to  250  ponnda.  It  was  famished  under  contract  made  in 
■i«ordauce  with  bids  received  iu  response  to  a  public  advertiaemeot 
dated  August  2, 1884. 

The  following  is  an  abstract  of  the  bids  receiTed : 

JMtmI  o/propoMih  mtmti  fry  Mtn.  Ptl*r  C.  Saiu,  Corpt  of  Enginetn,  at  1l'aM»glm, 
fl.  C,  Aagutl  20, 1884,  for  famuMng  riprap  itant  for  A*  vork  of  inprovittg  Potomae 
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Oil  AugostSO,  1884,proposal8wereinvitedforan  additional  1,000,000 
abio  yards  of  dredging  in  the  Tirginia  Channel  above  Long  Bridge, 
nth  a  view  to  widening  this  channel  and  providing  additional  material 
fcrfiUing  the  flats  above  the  bridge. 

The  following  is  an  abstract  of  the  bids  received : 

t  Waihitigtoti, 

,     ..  -'olomae  Siver, 

t  WatMnglon,  D.  C.    EiUmaled  amomU, 
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The  coutract  was  awarded  to  BeosoD  &  McNee,  of  California,  the 
same  parties  to  whom  the  coutract  for  dredgiug  the  WashiuRtou  Cban- 
uel  was  awanled.  The  method  of  doiug  the  work  is  the  same  as  that 
ou  thdr  other  contract,  viz,  by  the  use  of  au  hydraulic  dredge  and 
discharge-pipe  reaching  from  the  dredging  gronud  to  the  place  of  de- 
posit. After  the  award  of  this  contract,  the  contractors  built  another 
dredge,  desiguated  as  No.  2,  to  which  reference  has  been  already  made. 
The  commencement  of  the  work  was  delayed  by  the  severe  winter 
weather  and  by  the  same  defects  in  machinery  as  had  been  found  in  tlie 
first  dretlge.  ^'ith  a  view  of  getting  both  machines  into  working  con- 
dition, they  were  allowed  to  work  in  the  ^Vashington  Channel,  where 
they  would  be  less  exposed  than  in  the  Virginia  Channel.  In  fact,  it  U 
not  safe  for  auy  kind  of  dredge  to  work  iu  the  Virginia  Channel  iu  win- 
ter. During  the  mouth  of  April  both  macbiueu  worked  iu  the  Wash- 
ingtou  Channel,  and  on  May  1,  f>o.  1  was  taken  from  that  work  and 
placed  on  the  Virginia  Channel.  Her  record  has  not  yet  come  np  to 
the  expectatious  of  .her  owners,  but  it  must  be  acknowledged  that  she 
has  found  mnch  harder  digging  than  was  anticipated.  She  has  worked 
a  great  |)art  of  the  lime  iu  compact  beds  of  gravel  and  bowlders — ma- 
terial that  tests  the  capacity  of  the  machine  to  the  nimost.  The  measnre- 
meut  uf  the  material  is  iu  place,  which  represents  an  amount  of  ma- 
terial removed  macb  in  excess  of  scow  measoremeot ;  the  dififereuce,  it  is 
believed,  being  as  much  as  25  per  ceut.  in  favor  of  the  former.  The 
machine  is  now  in  good  working  order,  and  it  is  expected  that  her  rec- 
ord will  very  much  improve  as  she  progresses  down-stream  where  the 
material  ia  softer. 

It  naaiutended  to  have  commenced  the  constmction  of  the  iulet  gates 
of  the  tidal  reservoir  with  funds  appropriated  by  the  act  of  July  5, 1884, 
but,  after  a  careful  consideration  of  the  matter,  it  was  decided  that  the 
construction  of  them  could  better  be  deferred  until  a  new  appropriatiOD 
be  made,  and  that  thelnndsailottedto  the  intet  gates,  with  other  funds 
that  became  available  owing  to  the  low  price  at  which  contracts  for 
other  work  had  beeu  made,  could  be  applied,  with  better  advantage  to 
the  Government,  in  additional  dredging.  Accordingly,  on  January  26, 
1885, 1  addressed  you  the  following  letter : 


Iu*  of  tb«  appropriation  miule  bj-  act  of  Congrca  approved  JdIj  b,  1;^,  for  improvJ 
IDE  Potomac  Kivcr  al  WaBhingtoD,  D.  C,  I  ilnLin  to  aay  ibat  on  a  more  cai^rut  study 
of  Ibe  »ubj«cl  I  am  of  th«  opiuion  Ibat  It  would  be  to  tbe  inlervst  of  the  GuverunieDll 
to  apply  tbr  (4a.(M0  allotttd  to  the  iulel  slDifV-gatM  of  the  titlid  merroir,  to  dred^i 
IDK  >»  t'be  Yii^inia  Charnel  below  I^Qg  Bridge.  It  is  not  ripcdient  to  comiuetiot 
Ibe  FoiiKinictiuDof  Ihesluic^ntesnntilaBufficirntlylariceappropnatiouiflBvailkbto 
for  tbeir  cooipleliou,  and,  nuder  any  ciirumGiaucMt,  it  is  uot  now  advisable  to  coih 
■tTDCl  them  notit  after  aootber  ap^troprialioD  is  made. 

Tbe  rrM»«ectional  area  of  the  \  iqcinia  Chanoel  below  Loo;;  Bridj^e  ia  aomewbit 
le«  than  at  the  site  of  tbe  btidge  itself.  With  a  view  to  InueniDg  tbe  danger  t£ 
damage  to  tbe  cily  1>t  tiesbets  aod  provide  a  moie  cooimodioua  cfaaDorl  below  tbl 
bridge,  one  of  a  vidib  more  oeaiK  rqaal  to  Ibat  wbith  will  be  fuond  atrare  it  wbM 
tbe  present  contiaet  of  Benson  A.  McNee  is  rarried  oul.  1  reeommend  that  the  allot 
ncnl  of  Hi.OOOto  the  eonstrnetionof  slnice-gatesWehingrd,  »o  aa  to  be  for  dreilgiif 
tbe  Virjiinia  Cbanncl  below  Lung  Bridge,  tbe  iltedgnl  nutlerial  to  b«  deposited  ca 
SecliMi  111  of  tbe  dais.  I  aim  find  1  have  suOicieul  funds  on  hand  of  ibe  pTt«eal 
appcupriatioD  lo  coDstniel  that  portion  of  the  embankment  along  tbe  onler  edge  «f 
tbeHll  on  Section  11  between  Long  Bridge  and  the  site  of  Ibe  inlet  gat**,  and  the  em. 
bantmenl  along  tbe  soothwest  niatgiu  of  tbe  tidal  reservoir.  It  ia  important  thai 
both  of  tbeae  embankments  sboali)  be  runstmcted  with  the  (east  delay,  in  order  ■ 
allow  tbem  to  become  bard  and  compaet. 

I  tbeiefore  nqoest  that  I  be  aatboriied  to  oonuueitce  lUa  wock.    Tha  cmbankmenti 


CcxiqIc 
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Tin  be  oonBlrneted  in  the  sftme  manner  as  that  now  beiog  bnilt  Blonj;  tbe^Wasfaing- 
toD  ChaDDcl — B  trench  will  be  maile  by  meaos  of  a  dredge  with  a  long  bnom.  and  a 
fpMJDf:  of  riprap  formed  iu  the  treacb  to  enetain  theembantment  that  will  be  formed 

All  tfae  work  rererred  to  above  is  in  accordance  with  the  approved  project,  and^it 
■  pnposed  to  do  it  by  contract,  alter  advertlaeraent  in  the  usual  way. 
Tet7  nepectfnliy,  yonr  obedient  servant, 

Peter  C.  Hainb, 
Majitr  of  Enginttrt. 
To  the  Chibp  op  Enoikkbrs,  U.  S.  A. 

Tbe  saggestioD  ttierein  made  having  been  approved  by  the  Chief  of 
EngiDceni,  wlvertisemeDts  were  issued  on  Febraary  2, 1S85,  for  dredg- 
ing and  embankment  along  the  soatheaat  margin  of  the  tidal  reservoir 
uid  the  face  of  the  flii  between  the  site  of  the  inlet  gates  and  the  south- 
west end  of  the  caoseway  of  Long  Bridge,  for  stone  to  form  the  footing 
<rf  the  embankment,  and  for  dredging  in  the  Virginia  Ohnnnel  below 
Long  Bridge,  and  in  the  tidal  re-aervoir  itself. 

The  following  is  an  abstract  of  the  bids  received  for  dredging  and 
embaokmeut; 

iWr«el  ofpropoiaU,  ope»rd  bg  Maj.  Peter  C.  Baini,  Corpt  of  F-ngineert,  at  Wathiaqton, 
D.C.liardi  '2,  1>^,  for  dredgin/i  and  forming  BiRbanknent  along  apart  of  the  toatheait 
mtrfia  of  ikt  tidal  retemoir,  and  along  the  outer  margin  of  fialt  on  SeolUnt  II,  Potomac 
flatt,  »t  Watkiagton,  D.  C. 


The  lowest  of  these  bids  was  considered  high,  and,  with  your  ap- 
proval, they  were  all  rejected,  as  it  was  believed  tbat  the  work  could 
Wdone  more  economically  and  advantageously  by  day's  labor,  hiring 
neb  dredges  as  would  be  suitable  for  the  work  by  the  day.  This  plan 
*u  adopted.  Tbe  embankment  is  formed  iu  tbe  same  way  as  that  be- 
Wwthe  bridge.  To  do  it  well  and  promptly  requires  the  use  of  a  light- 
draaght  dr^ge  with  a  very  long  boom.  Such  a  one  was  hired  at  a 
«rt  of  $7.50  i>er  working  hour ;  the  owner  furnishing  crew  and  pa.ying 
drunmng  expenses.  She  has,  up  to  the  present  time,  laid  up  in  em- 
tukment  34,731  cubic  yards,  at  a  cost  to  the  United  States  of  9^  cents 
Ptt  cubic  yard. 

Tlie  following  is  an  abstract  of  tbe  bids  received  for  riprap  stone : 

t,  at  Wa»hivg1on, 


Tlu  bid  of  Gilbert  Vanderwerken  being  tbe  lowest  and  most  odvantageons  to  the 
(incniBM-nt,  theDODimot  wm  awarded  to  bim.  UptoJuneSO,  lB85,  he  has  delivered 
y,C8.Tenbic  yards, 


Xkiot^lc 
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The  abstract  of  proposals  for  dredging  in  efa«  tidal  reservoir  anc 
Virginia  Channel,  below  Long  Bridge,  and  depositing  the  material  oi 
the  flats,  is  a»  follows  : 

AhHratt  of  propotali  opened  by  Mai.  Feler  C.  Bain*,  Corp*  of  Engineer;  at  ffailiiiigUMt 
D.  a,  onMarch2,  18Sa,  for  dredging  in  the  tidal  reterveir,  Secliott  II,  Potomac  Flata 
andinthe  Virginia  Ckannel,  Potoaute  Biur,  bttmc  Long  Bridge,  at  Wmhinglon,  D.  C. 


. 
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A  tbird  hydraulic  dredge  will  be  needed  to  do  this  work,  and  it  is 
now  being  built.  The  time  for  beginaitig  work  is  about  the  middle  of 
Augast. 

Oei  August  2u,  1884, 1  addressed  a  communication  to  the  Chief  of  Bn- 
gineers  suggesting  for  the  consideration  of  the  Board  of  Kngiueers  two 
slight  modiflcations  iu  the  details  of  the  plan  of  this  improveraeitt.  Tbe 
plan  as  recommended  b.y  the  Board  of  Engineers  in  their  preliaiioary 
report  dated  February  18,  1882,  which  plan  was  adopted  by  Congress, 
provided  for  substantially,  and  iu  ita  essential  features,  the  harbor  and 
eboreliues  of  Mr.  Abert's  plan  from  Easbj's  Point  to  the  Arsenal,  and 
tbe  low-grade  filling  and  surrounding  embankment  of  that  place  below 
Long  Bridge  •  •  •  with  Major  Twining's  high-grade  filling  and 
sluicing  ponds  between  Long  Bridge  and  Easby's  Point;  that  is,  the  area 
below  Long  Bridge  was  to  be  flikd  to  a  uniform  grade  of  6  feet  above 
meuu  low  tide,  and  surrounded  by  an  embankmenc  50  feet  wide  ou  top, 
with  side  slopes  of  3  base  to  2  vertical.  The  height  of  the  embank- 
ment to  be  3  feet  above  the  freshet  slope  of  1877,  making  the  average 
height  of  embankment  about  12  feet,  above  mean  low  tide  and  (!  feet 
above  the  level  of  tbe  inclosed  area.  Ttie  distance  between  the  crests 
of  the  embankments  on  the  Washington  Channel  and  that  on  the  Vir-'J 
ginia  Channel  side  would  be  about  1,800  feet,  and  the  area  inclosed 
about  245  acres. 

There  are  some  obvious  objections  to  the  building  of  an  embankment 
6  feet  high  around  such  an  area.  If  the  laud  should  be  used  as  a  park, 
such  an  embankment  would  shut  out  all  view  of  the  river  exoept  from, 
the  crest  of  thu  embaukmeut  itself;  and  whether  used  as  a  park  or  for 
any  other  purpose,  the  embankment  would  be  still  objectionable;  for  if 
the  tide  should  rise  3  feet  above  the  ordinary  high-water  line,  rain  water 
falling  inside  could  not  get  out  and  would  lie  on  the  surface  until  it 
evaporated,  or  tbe  level  in  the  river  should  fall.    A  rise  of  3  feet  above 
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ordinary  high-n-ater  line  may  be  prodoced  by  a  stroug  southeast  wind 
and  a  eipring  tide,  or  it  may  occur  during  a  rain  storm.  To  obviate,  in 
some  degree,  the  objectiotmble  features  of  a  suirouiidiDg  embankment, 
J  goKgested  for  the  consideration  of  the  Board  of  Engineers  the  pro- 
priety of  raiaiug  the  surface  along  the  axis  of  the  All  to  the  level  of  3 
{leet  above  the  freshet  line  of  1877,  and  sloping  it  towards  Washington 
Cbaanel  and  the  Virginia  Channel  on  an  avemge  grade  of  seven-teaths 
of  a  foot  to  100  feet.  This  would  bring  the  foot  of  the  slope  to  the 
lieigbt  of  6  feet  above  low-water  line  at  the  margin  of  the  tilled  area.  It 
would  give  good  surface  drainage;  would  obviate  the  necessity  of  drain- 
pipes and  tiap-valves  through  the  embankment;  would  prevent  the 
waters  of  the  Virginia  Channel  from  flowing  across  into  the  Washing- 
ton C'bannel  in  times  of  freshet;  and,  if  the  reclaimed  area  should  be' 
made  iuto  a  park,  it  would  have  no  high  embankment  along  the  water's 
edge  to  obstruct  the  view  and  keep  ont  the  (pooling  breezes  of  summer, 
ll  is  Ime,  a  part  of  it  will  be  subject  to  overflow  in  times  of  high  fresh- 
ets, bat  as  these  occur  but  rarely,  and  la^t  only  a  short  time,  it  is 
tboafht  uo  great  damage  would  lie  done.  A  freshet  of  G  or  7  feet, 
vhich  is  of  more  frequent  occurrence,  would  do  less  damage  under  the 
nodifieil  plan  ihuu  it  might  do  under  the  other  plan.  The  estimated 
Kit  of  carrying  th's  modiQeation  into  effect,  is  only  about  $36,000  based 
CD  18  cents  i>er  cubic  yard  for4lredgiug  a!>d  filling,  but  as  this  work  is 
W)w  ilnue  at  a  much  lower  flgure  than  formerly,  tlie  actual  cost  of  the 
entire  improvement,  it  is  believed,  wilt  not  be  be  increased.  This  mod- 
ification in  the  original  project  was  adopted  by  the  Board  of  Engineers. 
The  proposition  to  form  a  small  tidal  reservoir  near  the  foot  of  Sev- 
tDteenth  street,  for  tbe  purpose  of  flu.ihing  the  sewer  uaual,  wua  also 
adopted.  This  will  add  nothing  to  the  cost  of  the  improvement.  This 
raiervoir  will  be  provided  with  inlet  and  outlet  gates.  The  water  will 
be  taken  into  it  from  tbe  large  reservoir  during  the  rise  of  the  tide,  and 
diM.-bargC4l  into  tbe  sewer  canal  during  the  ebb  tide.  In  this  lyay 
ibont  10,WUU,000  gallons  of  water  may  be  emptied  into  the  canal  on 
ocb  ebb  tide.  This  reservoir  will  have  an  area  of  about  S  acres.  The 
toDBtruction  of  the  embankment  along  the  margin  was  matle  during 
Uie  winter  and  early  spring.  The  soil  covering  this  area  consists 
lirt;ely  of  the  material  brouglit  down  tbe  large  sewer  that  discharges  at 
Ibe  foot  of  Seveuteeuth  street,  and  it  was  not  thought  desirable  to  turn 
it  Dp  dnring  warm  weather.  Idoreover,  it  was  for  the  most  part  so  soft 
that  it  was  necessary  to  put  in  some  kind  of  temporary  retaining  wall 
to  liold  the  material  back,  and  prevent  its  sliding  or  pressing  into  the 
at.  This  was  done  by  Isyiog  a  revetment  of  12-inch  timber  'A  (eft 
Ugli  along  the  edge  aud  anchoring  it  back  by  means  of  tie  logs  made 
bst  to  anchor  pieces  set  from  20  to  40  feet  back.  The  material  proved 
to  be  tio  soft  that  in  a  few  places  it  was  pressed  out  beneath  tbe  revet- 
kentaud  came  up  in  the  cut.  On  March  31  work  on  this  reservoir  was 
*o|i)>ed  to  euable  the  bank  to  harden  and  compact  itself. 

SEWEB  CANAL. 

Attention  is  again  invited  to  the  necessity  of  action  in  regard  to 
letftiiiiog- walls  for  tbe  sewer  canal. 

Tbe  large  sewer  at  the  foot  of  Seventeenth  street  formerly  emptied  its 
contents  on  the  flats.  As  the  latter  gradually  filled  up,  it  became 
Mcessary  to  dig  a  canal  through  them.  The  banks  of  this  canal  were 
IM  low,  however,  and  the  sewage  continued  to  spread  out  over  them 
when  the  tide  was  half  up.     It  became  necessary  to  raise  the  embank- 
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ment  still  higher,  to  keep  the  water  in  the  cnnal  from  overfiowing  ita 
banks  and  to  allow  the  area  on  each  side  of  it  tu  be  filled  up  with  tbe 
dredgiugH  ftoni  the  river.  Moreover,  the  canal  had  so  filled  up  by  de- 
posits from  the  sewer  that  there  was  danger  of  its  being  closed  up  al- 
together. The  onlj;  suitable  time  for  a  dredge  to  work  in  this  oaiial  is 
in  the  winter.  Accordingly,  two  dredges  were  employed  to  go  into  tbe 
canal  and  dredge  it  out,  depositing  the  materiRl  on  each  side  so  as'to 
raise  the  embankment.  The  canal  was  deepened  to  about  6  feet  at  low- 
tide,  and  the  embankment  made  about  6  feet  above  the  same  plane. 
This  embankment,  at  its  present  height,  prevents  tbe  sewage  from  flow- 
ing over  the  Hats  on  either  side ;  bnt  it  is  only  a  temporary  and  ansat- 
isfactory  way  of  dealing  with  this  problem. 

'  On  December  2,  1882,  I  addressed  a  leiter  to  the  Chief  of  Engineers 
calling  attention  to  the  need  of  retaining- walls  for  this  canal.  There 
seems  to  be  a  question  as  to  whether  this  work  should  be  done  by  the 
General  Government  or  by  the  authorities  of  the  District  of  Columbia, 
but  there  can  be  no  question  that  it  shonld  be  done  by  some  one — tbe 
sooner  the  better.  An  estimate  of  the  cost  of  retaining- walls  of  con- 
crete, bnilt  on  a  pile  and  grillage  fouudatiou,  was  also  submitted.  Thia 
estimate  was  420t4,144.  An  exteuMon  of  the  present  sewer  itself  woald 
cost  niore^  and  be  less  satisfactory  in  my  opinion.  The  sewer  is  already 
too  low,  and  to  extend  it  three-quarters  of  a  mile  on  its  present  level 
would  be  very  objectionable.  The  most  effectnal  means  of  aliating 
this  nuisance  will  be  to  establish  a  large  steam-pump  at  the  foot  of 
Seventeenth  street  and  pump  the  sewage  out  in  to  the  deep  water  of  the 
river,  or  even  further  oif  if  need  be.  Qates  could  be  established  at  the 
end  of  the  sewer  to  keep  out  tide-water,  while  in  times  of  heavy  raius 
they  would  allow  the  storm-water  to  oe  discharged  into  the  canal. 
Under  such  circnrastancea  the  only  sewage  that  would  be  discharged 
intQ  the  canal  would  l>c  that  carried  with  a  heavy  rainfall.  This  plan 
was  suggested  by  Capt-F.  V.Greene,  Corps  of  Engineers,  United  States 
Army,  assistant  to  the  Engineer  Commissioner  of  the  District,  and  is  re- 
ferred to  in  his  report  to  the  Engineer  Commissioner  Districtof  Colum- 
bia, dated  July  1, 18;^ 

The  plan  recommended  by  the  Board  of  Engiueers  for  the  improve- 
ment of  the  river  front,  and   upon   which  the  appropriations  have 
been  made,  contemplates  tbe  rebuilding  of  Long  Bridge  at  an  early  pe- 
rio<i  during  the  progress  of  the  improvement,  with   wide  spans  npon 
piere  oflering  the  least  possible  obstruction  to  the  flow  of  water.    No 
plan  of  improvement  can  be  made  satisfactory  while  the  bridge  re- 
mains as  it  is — a  serious  obstruction  to  the  dow  of  water  beneath  it.     A  : 
large  amount  of  ripmp  stone  has  from  time  to  time  t>een  placed  around  i 
the  piers  for  their  protection,  and,  together  with  the  piers  themselves,  | 
forms  a  {tartial  dam  across  the  river  which  will  form  a  gradual  de|>08it  i 
of  sediment  in  the  river  above  it.    During  the  past  year  there  has  been  I 
no  apprecinbl*'  filling  up  in  the  dretlged  channel  alrave  the  bridge,  bat  \ 
tber«  bus  been  uo  real  freshet  within  that  lime.    The  Potomac  is  a 
clear  river  as  a  rnle,  bnt  a  heavy  flresbet  brings  down  a  large  amount  I 
of  sediment.    It  is  in  such  tinies  that  (be  bad  effects  of  Long  Bridge  ' 
are  mostly  felt.    'When  the  upgier  end  of  Washington  Channel  is  closed, 
as  it  is  intendeil  to  be,  provision  must  be  made  in  the  Virginia  ChanQel 
for  carrying  off  the  water  that  now  passes  through  both.    This  is  to  be 
done  by  increasing  the  cross  sectional  area  of  the  Virginia  Channel,  and  , 
that  is  being  done  Iwth  almve  and  t>elow  the  bridge.     Some  increase  " 
of  cross  section,  it  is  true,  might  be  made  at  the  bridge  by  dre<lging  be- 
tween the  piers,  but  enough  conhl  not  be  done  withoat  endangering  the 
bridge  itself.    l>uring  the  freshet  of  I?>t 7,  the  discharge  area  of  the 
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WasbingtoD  Cbannel  was  10,000  square  fet^t,  about  oue-flftli  that  of  tbe 
entire  rirer  at  ibe  8it«  of  the  bridge.  When  this  large  area  of  discbarge 
Is  cut  off,  as  it  will  be  when  tbe  fill  i»  made  on  Section  II,  tbe  sectional 
irea  of  tbe  Virginia  Cbannel  shonid  be  iijcre>i.''ed  by  about  tbe  some 
amoont.  This  cannot  be  done  at  the  site  of  Long  Bridge  while  it  has 
80  many  piere  set  obliquely  to  the  freshet  current  and  protected  by  an 
faitwicmeiit  of  stone,  reaching,  in  some  cases,  almost  across  the  space 
between  Ibem. 

Tbe  progress  made  dnring  the  past  fiscal  year  has  Dot  been  as  rapid 
u  it  might  have  been  by  paying  much  higher  prices  for  the  work.  The 
introduction  of  an  entirely  new  plant,  and  a  new  process  of  doing  the 
work,  has  somewhat  retarded  it.  Asanoffsettotbis,  however,  the  cost, 
as  compared  with  the  first  work  done,  has  been  reduced  at  least  33  per 
tmt,  and  a  demonstration  has  been  made  of  the  entire  practicability  of 
the  new  method  of  dredging.  Improvements  on  the  present  macbines 
■ill  doubtless  follow,  and  in  futnre  the  work  can  be  carried  on  more 
npidly.  As  an  evidence  of  this,  it  may  be  remarked  that  the  total 
■moant  of  dredging  done  in  June,  1885,  was  214,138  cubic  yards,  meas- 
ored  in  place,  eqnal  to  about  205,000  cubic  yards  measured  in  scows. 
This  is  tbe  largest  amount  of  work  accomplished  in  any  one  month  since 
the  improvement  was  begun. 

The  financial  statement  herewith  shows  a  balauce  on  hand,  available 
for  the  present  fiscal  year,  of  #358,027.93.  Except  a  small  sum  needed 
for  office  expenses,  pay  of  inspectors,  &c.,  all  of  this  is  tied  np  in  con- 
tracts already  made  and  now  in  process  of  execution.  Practically,  there 
B  Dothing  available  for  new  work.  These  contracts  arc  all  to  be  com- 
pleted by  March  16,  1886,  and  if  completed  then,  a  suspension  of  opera- 
tions will  become  necessary. 

It  is  desirable  that  the  next  appropriation  be  a  large  one,  as  the  im- 
provement has  now  reached  such  a  stage  of  progress  that  it  is  necessary 
to  complete  certainparCnasquicklyaspossible,  in  order  to  prevent  dam- 
>fe  by  freshets.  Eight  hundred  thousand  dollars  could  be  judiciously 
tipended  during  the  next  fiscal  year;  and  if  that  amount  be  appropri- 
ate<l,  ibe  work  maybe  cimtinued  with  smaller  appropriations  hereafter. 
It  is  proposed  to  apply  this  sum  in  the  continuation  of  the  improvement 
according  to  the  approve<l  project,  by  dredging  in  the  Virginia  Cbanael, 
ud  filling  Section  11;  by  the  construction  of  tbe  inlet  and  outlet  gates ; 
^  dredging  a  part  of  the  tidal  reservoir,  and  by  widening  the  Virginia 
U(|  Wasliingtou  channels  below  Long  Bridge. 

It  is  believed  that  this  entire  improvement  will  be  completed  within 
te  original  estimates,  if  liberal  appropriations  be  made;  and  when 
tompleted,  the  value  of  the  land  reclaimed  will  be  equal  to  the  cost  of 
iKlamation. 

WisbioKton  City  is  in  tbe  colleoiioti  district  of  OeorgeMwn,  D.  C.  The  araounc  of 
Vrruac  collected,  and  tbe  commercial  statinticB,  worn  given  in  the  report  of  the  im- 

Cement  of  WashingtOD   and  GeorgeCoWD   barbora.     Nearest  light-liuaae,  Jones's 
t,  Tirginio. 

Money  statement. 

AI7I.  leai.amnniit  available »53,141  35 

Anmnt  appropriated  by  act  approved  July  5,  ISiM 500,000  W 

553,  m  35 
•'■Ij  1.  1885,  amonnt  expended  dnring  fiscal  year,  exclusive 

of  ootaroDding  liabililies  Jnly  I,  lHOi |1&5,686  57 

M3I,  1&&,  out«landiug  liabilities 9,5^  85 

195, 113  « 

J"IH.jeeE.,  amonnt  available 358,027  93 
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'  Amimut  (estimated)  required  for  completion  of  Hxistiog  project f',*"" 

IAaiDunt  tbat  can  he  proAtably  ezpeadod  in  fiscal  veareaditiK  Judo  30, 
1W57 ; SWK     ' 
Submitted  in  compliance  vrith  requiivmeota  of  spction  S  of  river  and  ' \. 

harbor  acts  of  16H6  and  IfWT.  ;  V'. 

Abttiiict  ofcoKtracti  for  imorOKing  Polomae  Bietr  in  tht  vioMlf  of  ITaihington,     '  • 
in  fore*  during  thejltcal  gatr  ntdtn;  Junt  30,  lt)85.  ^'<:. 


.  p.  Sinford  Rou Jbtwt City, N.  J Nov.  17, 18K    Drea(-1ng*  ... 

.  Frank  C.  Somer. Phllwlelpbia.  Pa |  Nut.  la,  11183  ..... do* 

...-  do do :  AiiK.*7,  l«8«l....do 

;  PoloniBcRedSandatoneCDm'     tfaxhlngtoii,  D.C I  June  It,  IBM    Itipnp  stoae' 

roIomftcRodSuiilalanaCom.    da Sept.  3,  IBSt do* 

ir  CompMir I  New  York  Cltj.  K,r...  Aug.  11, IBM  ■  Dndjitnc*  ... 


n  FranclMio.  6al ■  Auc.  21, — -. 

., do i8*nL29;1884|....da  . 

..  do .:  Uw.  lB,lS»5|....do. 

.    GcoTjBtDwn,  D,  C '  Uar.  IB,  1B8S  '  Biprmp 


United  States  Engineer  Office, 
Waskington,  D.  C,  Attgvst  25,  1 

Sir  :  In  reply  to  j'oitr  letter  of  the  8tb  instant,  relatiuff  to  th 
posed  modiflcation  in  the  detaiU  of  the  plan  for  the  improvement  - 
Potomac  River.  I  woatd  state  that  the  principal  modification  pro  ~ 
was  iu  Ihe  grade'of  the  filling  on  Section  III. 

The  Board  of  Kngiiieers  on  the  improremt^nt  of  the  Potomac 
in  their  report  dated  February  18, 1882,  recommended  "  substai  '"_ 
and  in  its  essential  features  the  harbor  and  shore  lines  of  Mr.  A 
plan  from  Gasby's  Poiut  to  the  Arsenal,  and  the  low-grade  fillii 
sarroundiug  embankment  of  tbat  plan  below  the  Long  Bridge  * 
with  Mtijor  Twining's  Iiighgrade  Ailing  and  sluicing  ponds  betwe 
Long  Bridge  and  Easby's  Point." 

Mr.  Abert's  plan  below  the  Long  Bridge  provided  for  filling 
claimed  area  to  a  uuitorm  grade  of  6  feet  above  low  water,  and  sui 
ing  it  with  an  embankment  50  feet  wide  on  top  with  side  slopei 
ou  2. 

The  height  of  tbe  embankment  was  fixed  by  the  Board  of  Eng 
at  3  feet  above  the  Hood  slope  of  1877,  which  would  make  the  av 
lieight  of  top  of  the  embankment  below  Long  Bridge  12  feet  abo' 
tide. 

In  Mr.  Abert's  estimnte,  however,  no  provision  is  made  for 
drainage. 

The  distance  between  the  interior  crests  of  the  two  embanki 
on  the  Virginia  and  Washington  channels,  is  about  1,800  feet,  ai 
entire  area  enclosed  by  the  embankments  is  about  245  acres, 
large  area  should  be  filled  to  a  uniform  grade  of  6  feet,  tbe  ra 
would  collect  in  shallow  pools,  where  settlement  bad  occurred, 
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main  stagnant  until  it  evaporated  or  percolated  tbroagh  the  soil,  thus 
perpetnating  in  some  degree  the  objectionable  features  of  the  existing 
liver  flats,  and  which  could  only  be  obviated  by  an  elaborate  system  of 
draJD-pipes.  Even  with  the  flatter  interior  slopes  to  the  embankment, 
suggested  to  the  Senate  committee  by  Mr.  Abert  (but  not  included  iu 
fais  plan),  there  would  remain  a  distance  of  about  1,400  feet  betweno 
tlie  foot  of  the  two  slopes,  for  tbe  diwnaee  of  which  no  provision  is 
made. 

It  is,  therefore,  evident  that,  should  tbe  low-grade  filling' (6  feet)  with 
tiie  surronnding  embankment  be  adopted,  tbe  area  within  the  embank- 
ment must  be  raised  iu  the  middle  sufficiently  to  provide  efficient  sur- 
&ce  drainage.  As  tbe  reclaimed  land  will  eventually  be  covered  with 
mss,  the  slopes  should  not  be  leas  than  about  6  iucbes  in  100  feet. 
On  the  accompanying  tracing  I  have  shown,  in  the  flrst  cross- section, 
tbe  low  grade  filling  with  surrounding  embankment,  the  surface  within 
tbe  embaukmunt  sloping  from  the  center  line  to  each  side  on  a  grade  of 
tJDcbes  to  100  feet. 

Along  tbe  interior  slope  of  the  embankment  provision  is  made  at 
niiuble  intervals  for  subsurface  drainnge  by  means  of  basins  and  drain- 
pipes passing  under  the  embankment  into  tbe  river.  These  pipes  would 
be  provided  with  flap-valves,  working  automatically,  to  prevent  the  in- 
flns  of  water  during  freshets. 

Tbere  is,  however,  a  grave  objection  to  the  plan  of  low-grade  Ailing, 
*itb  surrounding  embankment,  namely,  that  during  high  freshets,  like 
tbai  of  1877,  the  inclosed  area  cannot  be  drained  at  all.  This  will  be 
Kidenl  from  an  inspection  of  tbe  first  cross  section ;  so  that  should 
nins  occur  during  a  I'resbet  (as  is  usually  the  case)  nearly  the  entire 
Uf»  will  become  a  pond,  which  could  not  be  drained  until  the  freshet 
nbsidetl.  Any  rise  above  6  feet  would  cause  this  result  over  a  part  of 
Uw  inclosed  area.  It  was  on  this  ground  that  there  was  considerable 
criticism  of  tbe  plan  \}y  the  Senate  select  committee,  as  appears  iu  the 
totiuouy  iu  Senate  Mis.  Doc.  No.  133,  Forty -seventh  Congress,  first 
tession,  pages  12-15. 

In  view  of  these  facts,  I  would  respectfully  recommend  tbe  following 
iHXlilication  of  the  grade  of  filling  Section  III,  viz,  that  tbe  grade  at 
tbe  wall  line  around  the  entire  margin  of  the  fill  be  6  feet  above  low 
wter,  and  that  tbe  center  of  tbe  fill  be  raised  to  a  grade  of  3  feet  above 
tbeffesbet  line,  as  shown  on  the  second  cross-section  (aecompaaying 
traciug).  This  will  give  a  slope  for  surface  drainage  of  about  7  inches 
ii  IW  feet,  and  will  dispense  entirely  with  the  system  of  levees,  draJn- 
fipes.  and  automatic  valves. 

It  is  true  that  during  the  highest  freshets  nearly  one-half  of  the  area 
*ill  be  covered  with  water,  but  as  tbe  surface  will  be  sodded  little  or  no 
damage  will  be  done. 

Tb«  amount  of  dredging  required  to  make  tbe  Washington  Channel 
Wll  feet  wide  and  20  feet  deep,  and  to  provide  a  cross-section  of  25,000 
"jnare  feet  in  the  Virginia  Channel  in  accordnnce  with  the  plan  of  im- 
provement is  about  6,000,000  cubic  yards. 

Thi.'*  material  can  be  deposited  most  economically  on  Section  IIL 

The  amount  of  filling  to  tbe  grade  of  6  teet  at  the  sides  and  12  feet 
in  the  center  is  6,171,000  cubic  yards. 

1  submit  below  estimates  of  the  total  coat  of  filliug  Section  III  by 
uch  of  the  above  methods.  As  these  estimates  are  for  comparison, 
tbey  include  the  total  cost  of  filling  tbe  section,  no  deduction  having 
fceoi  made  for  the  tilling  abeady  made  (about  80i»,000  cubic  yards). 
For  the  same  reason  tbe  contingencies  are  not  included. 
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ESTIMATR  TOR  THE  TOTAL  COST  OF  FILLING  BECTION  III,  POTOMAC  BIVBR  IMPROVE- 
MENT, TO  A  ORADR  OK  6  FBKT  ABOVK  LOW  WATER,  WITH  EMBANKMRST  50  FBKT 
WIDR  ASD  A  GRADK  FROM  MIDDLR  LIMB  TO  FOOT  OF  EMBa:4KMBNT  OF  6  INCHES 
IS    100  PEfrr,  FOR  DRAIXAOE  (SHOWS   IN   FIRST   CROSS-SECT! OS). 

DredBinjt  5,747.185  cnbio  yards,  »t  18  oenlB »1, 034, 493  .10 

Drain  piiies,  baaios,  &,o ; 40,000  00 

1,074,493  30 
The  eatlmate  for  filliDg  to  a  grade  of  fS  feet  at  the  aide  and  li  feet  at 

the  center — as  shown  on  the  second  crosa-section — is  oa  follows  : 
Dredging  6,170.896  cnbio  jards  at  IScenta 1,110,761  28 

Difference  between  eHtimates 36,267  96 

The  iDCre&sed  uostof  the  modification  which  I  propose  would  there- 
fore be  only  abont  $36,000. 

In  making  these  eatimates,  the  price  of  dredging  haa  been  taken  at 
IS  cents  per  cubic  yard,  as  in  Mr.  Abert's  original  estimates.  It  is 
evident,  however,  from  the  proposals  received  on  the  20th  instant,  that 
the  material  can  be  dredged  and  deposited  on  this  section  at  a  mach 
lower  price,  in  wliich  case  the  diGTerence  in  cost  wonid  be  still  less. 

Practically  there  will  be  no  increase  in  the  estimate  for  the  entire 
work. 

There  are  other  obvioas  objections  to  the  low-grade  filling  with  sor- 
ronnding  embankment,  which  it  seems  needless  to  refer  to. 

For  these  reasons  I  respectfally  recommend  the  adoption  of  the  modi- 
fied grade. 

The  second  modification  in  the  details  of  the  plan  of  improvement 
which  I  desire  to  submit  relates  to  the  constrnction  of  a  small  lake  or 
tida!  reservoir  for  flushing  the  sewer  canal. 

The  Board  of  Engineers,  in  their  report  of  February  18,  1882,  recom- 
mended the  general  plan  of  fiushtngtmuds  above  the  Long  Bridge,  "pro- 
vided with  inlet  and  outlet  gates  of  ample  dimensions,  automatically 
arranged  for  filling  the  ponds  from  the  Georgetown  Channel  to  the  level 
of  high  water,  and  emptying  them  into  the  Washington  Channel  to  the 
level  of  low  water  during  each  oscillation  of  the  tide;"  and  "that  an 
ample  system  of  drainage  for  the  reclaimed  area  be  provided." 

The  B  xtreet  sewer,  which  receives  the  drainage  of  a  large  part  of  the 
city  of  Washington,  has  but  a  slight  fall. 

It  discharges  at  the  foot  of  Seventeenth  street,  from  which  point  the 
sewage  is  carried  across  the  fiats  by  the  aewer  canal.  This  canal  is 
simply  an  open  cut  through  the  marsh,  in  which  the  tide  rises  and  falls. 
Aside  from  a  slight  tidal  current,  there  is  little  force  to  ex]>el  the  sew- 
age, except  when  minnater  causes  some  head  in  the  sewers  above. 

When  the  walls  of  the  sewer  canal  are  constructed  as  has  been  pro- 
posed, the  canal  will  remain,  as  at  present,  a  source  of  foul  air  and 
poisonous  gases,  if  not  detrimental  at  least  not  beneficial  to  the  health 
of  the  city,  or  to  the  pnblic  use  of  the  land  in  its  immediate  neighbor- 
hood. 

In  order  to  obviate  this  as  far  as  practicable  in  connection  with  the 
work  of  improving  the  river,  it  is  proposed  to  construct,  near  the  foot 
of  Seventeenth  street,  a  small  flushing  reservoir,  8  or  10  acres  in  extent 
(shown  on  tracing  No.  2,  accompanying  this  letter),  into  which  water 
will  be  taken  from  the  large  tidal  reservoirat  each  tide,  to  be  discharged 
into  the  sewer  canal  by  means  of  sluice-gates. 

The  object  of  a  separate  reservoir  is  to  permit  the  discharge  into  the 
sewer  canal  under  a  greater  head  than  is  necessary  for  the  discharji^ 
into  the  Washington  Channel.    This  work  will  be  more  of  aoamplifloa- 
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tion  tban  ainodifivatiouof  tbeplau  of  tbe  Boanlof  Eogmeers,  and  has 
been  contemplated  in  tbe  varioutt  plane  and  uniinal  reports  wbicb  I  bave 
beretofoTe  submitted.  It  will  secnre  tbe  discbarfce  of  aliont  i,2<iU,000 
cobie  feet  of  fresh  water  into  tlie  caual  twice  a  day.  Tbe  entire  con- 
teotsof  tbecaualatlow  water  will  be  about  1,5U0,0U0  cubic  feet,  sotbat 
good  llnebin<r  will  thus.be  secured. 

Tills  work  will  uot  increase  tbe  cost  of  geiieral  improvement,  inasmueb 
as  tbe  Rrea  aboat  the  proposed  lake  would,  in  any  event,  bave  to  be 
filled  by  material  dredged  eitber  from  tbe  larger  reservoir  or  tbe  ri\'er. 
Instead  of  tbis  it  is  proposed  to  till  tbe  area  adjoining  tbis  small  reser- 
Toir  with  tbe  material  excavated  from  it.  Tbis  can  be  done  at  a  less 
cost  tbiiu  with  lunterial  from  a  greater  distance. 

At  tbe  same  time  tbe  tilling  over  tbe  area  occupied  by  tbe  reservoir 
vill  be  sHved,  and  tbe  amount  thus  saved  will  pay  for  tbe  8loi>e-wall, 
pipes,  &c. 

The  general  improvement  would  be  incomjdute  without  a  provisiou 
6»  flDsbiiig  the  sewer  caual,  and  1  tberefure  recommeud  tbe  above  modi- 
Ihaliou. 

lo  tbis  coDoection  I  would  state  that  Prof.  Spencer  F.  Baird,  of  tbe 
CDited  Stateti  Fish  Commission,  has  re<)uested  that  a  xpace  of  about 
Greaci'es  be  reserved,  unfilled,  northwest  of  tbe  sewer  caual  aud  near 
SneDteenth  street,  for  a  hatching  pond.  Professor  Baird  jtroposes  to 
rtqaest  a  special  appropriation  from  Congress  for  building  tbis  pond, 
to  be  expeodcMl  nnder  the  direction  of  the  officer  in  charge  of  tbis  im- 
proveriient. 

Tbe  modiBcation  in  the  plan  would  t«nd  to  diminish  the  total  cost  of 
tbe  improvemeut  by  diminishiug  the  area  to  be  filled,  and  as  it  would 
fiicilitatH  tbe  operatious  of  tbe  Fjsb  Commission  I  see  uo  objection  to 
iu  being  authorized,  and  so  recommend. 

Very  respectfully,  your  obedient  servant, 

Pei-eb  C.  Haiks, 
Major  o/  Engineers. 

The  Chief  op  Enginebbs,  U.  8.  A. 


bepobt  of  the  boabd  of  bnoineess. 

Abmy  Building, 
New  York,  October  13,  1884. 

GE5EBAL  :  The  Board  of  Engineers  which,  uuderdate  tbe  18tb  of 
Febmary,  1882,  submitted  a  plan  for  the  improvemeut  of  navigation  of 
tbe  Potomac  Kiver  iu  tbe  vicinity  of  WuKhingtou,  D.  C,  the  raising  of 
tbe  flats  iu  front  of  the  city,  and  the  establishment  of  the  harbor  Hues, 
kaving  been  reconvened  iu  this  city  on  the  7th  instant,  by  virtue  of  Special 
Orders,  No.  124,  headquarters  Corps  of  Engineers,  Washington,  D.  0., 
September  20,  1884,  for  the  purpose  of  taking  into  consideration  certain 
■XMliG  cat  ions  in  some  of  the  details  of  that  plan  proposed  by  Maj.  P.  C. 
Hains,  Cori)8  of  Engineers,  the  engineer  iu  charge,  have  tbe  bouor  to  re- 
port as  follows : 

Tbe  modifications  proposed,  as  set  forth  in  a  letter  addressed  to  the 
Chief  of  Eugiueers  by  Mujor  Haius,  uuderdate  of  August  23,  1884,  and 
u  orally  explained  by  him  before  the  Board,  cover  three  points : 

Firtt.  Tbe  project  of  the  Board  comprised  among  its  essential  features 
the  flliing  of  the  reclaimed  area  below  tbe  Long  Bridge,  amounting 
to  about  330  acres,  to  a  oaiform  grade  of  6  feet  above  low  water,  haviug 
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au  eiDbaukmeiit  or  levee  arouDd  its  mar{;in  60  feet  wide  on  top,  with  its 
crest  fixed  at  3  feot  above  tlie  flond  ei\ope  of  1877.  The  reclaimed  area 
wan  to  be  provided  with  aii  ample  ayetem  of  drainai^e. 

One  objection  presented  by  Major  Hains  to  the  plau  of  the  Board  is 
that  rain-Witter  would  remain  stagnant  on  the  surrace  of  the  inclosed 
area  "until  it  evaporated  or  percolated  through  the  soil,  tkns  perpet- 
uating in  some  degree  the  objectionable  features  of  the  existing  river 
flats,  and  which  could  only  be  obviated  by  an  elaborate  system  of  drain- 
pipes." In  the  opinion  of  the  Board  this  objection  is  practically  ground- 
less, as  the  only  system  of  drain  pipes  needed  is  comprised  in  the  simple 
but  effective  method  of  subsoi!  drainage  in  common  use  by  farmers 
throughout  the  coantry  for  reclaiming  wet  and  swampy  gi-ouud.  This 
inexpensive  method  of  land  drainage  afiplied  to  the  reclaimed  ai-ea 
below  the  Long  Bridge  would  doubtless  render  it  dry  and  arable,  sub- 
ject perhaps,  to  occasional  but  harmless  flooding,  at  long  intervals,  from 
the  joiut  effects  of  freshets  and  heavy  rainfalls. 

Another  allegeii  objection  to  the  plan  of  the'  Board  is  that  the  flap- 
valve  drain  pipes  through  the  levee  would  be  sealed  by  a  freshet,  and 
any  rainfall  which  might  occur  at  that  time  could  not  be  drained  off 
until  the  flood  subsided.  It  is  submittetl  in  reply  that  ihis  condition  of 
things  would  last  a  short  time  only  under  the  most  unfavorable  eircuut- 
stauves,  not  more  than  eight  or  ten  hours  probably  at  the  outside,  and 
no  injury  would  be  likely  to  result  from  this  brief  retention  of  rain- 
water even  if  submergence  of  the  inclosed  area  in  quiet  ttesh  water  did 
take  place.  Indeed,  there  would  be  no  flooding  of  the  surface  at  all 
until  the  side  ditches  and  snbsoil  drains  became  fllled  and  the  earth 
saturated  with  water.  Any  ordinary  rain-fall,  unless  ensuing  as  a 
climax  to  a  previous  wet  t«rm,  would  doubtless  be  harmlessly  absorbed 
in  this  manner. 

The  Jersey  Flat«  lying  between  the  Passaic  and  Hackeasai^k  rivers 
north  of  the  ciry  of  ifewark,  N.  J.,  are  drained  in  a  manner  even  more 
simple  than  the  method  here  indicated.  The  surface  of  these  flats  is 
on  the  level  of  ordinary  high  tide.  Before  their  reclamation  they  were 
barely  overflowed  twice  daily,  being  thoroughly  submerged  at  every 
spring  tide.  After  sarrounding  it  with  a  light  dite  the  inclosed  area 
was  cut  np  into  parallelograms  by  a  series  of  open  ditches  all  leading 
to  an  encircling  ditch  next  the  dike.  Through  this  dike  pipes  with 
flap-valves  opening  ontward  were  placed  at  the  level  of  ordinary  low- 
water.  The  results  are  that  the  water  in  the  open  ditches  never  rises 
above  the  low- water  level,  and  the  land  has  become  dry  and  firm  aud 
is  DOW  in  use  for  both  agricultural  and  building  purposes. 

The  proposed  modification  of  this  plan  of  the  Board  below  the  Loug 
Bridge  is  "that  the  grade  at  the  wall  line  around  the  entire  margin  of 
the  fill  be  6  feet  above  low  water,  and  that  the  center  of  the  nil  be  raised 
to  a  grade  of  3  feet  above  the  freshet-hne"  of  1877,  thus  giving  to  the 
surface  a  slope  of  about  7  inches  in  lUO  feet  for  drainage  purposes,  dis- 
l^ensing  altogether  with  the  surroundhig  levee  and  the  drainage  system. 

It  is  not  the  intention  to  offer  objections  to  this  modification  of  the 
original  plan.  Indeed,  this  method  of  fill  was  cousidered  by  the  Board 
before  the  plan  was  adopted,  and  although  regarded  with  favor  at  the 
time,  was  not  thought  to  be  entirely  free  from  objectionab'ie  features. 

To  state  the  point  under  consideration  briefly,  in  ooutra-position,  it 
may  be  said  that  while  nnder  certain  conditions  of  simultaneous  freshet 
and  heavy  rainfall  the  reclaimed  area,  if  filled  on  the  plan  of  the  Board, 
may  be  submerged  in  still  water  for  a  few  hours,  the  same  couditions,  or 
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a  flood  only  witbont  raio,  would  produce  atibinergence  in  water  rnuoiug; 
with  freshet  velocities,  if  tbe  fill  be  made  as  now  proposed  and  tbe  isur- 
roandiog  levee  omitted.  In  the  former  case  no  serious  injury  to  tbe 
sarface  need  be  apprehended  from  either  erosion  or  fill ;  in  tbe  latter 
most  kinds  of  grass  and  low  sbrabl)ery  miftht  be  damaged  or  entirely 
ilestroyed  by  one  or  both  of  these  causes. 

It  would  seem,  therefore,  that  the  propoBed  uhange  in  tlie  nietbod  of 
BlliDg  in  and  raising  the  ilats  eao  banlly  be  accepted  as  an  improve- 
meot  on  the  existing  plan,  nor  does  it  apparently  offer  any  amelioration 
of  vfaaterer  may  be  regarded  as  weak  or  objectionable  in  that  plan. 

The  Board  nevertheless  recommends  its  adoption  for  the  reasons, 
priDcipally,  that  should  tbe  effect  of  high  fresheta  ujiou  the  surface  of 
itie  reclaimed  area  become  seriously  destructive,  or  should  the  width  of 
tbe  itream  at  tbe  flood-lioe  seem  to  need  contraction  for  purposes  of 
duDoel  maintainance  or  improvement,  tbe  levee  can  be  added  at  any 
time  as  a  remedy. 

Sttoiid.  The  Board  concnra  in  tbe  recommendation  of  tbe  engineer 
aficer  in  charge  that  a  tidal  reservoir  of  8  to  10  acres  in  area  be 
provided  for  flushing  the  sewer  canal  leading  from  the  outlet  of  the  B 
mwt  Bewer  at  the  foot  of  Seventeenth  street  to  the  Virginia  Channel. 

Tbe  Board  is  of  opinion  that  this  canal  will  eventually  have  to  be 
corered  over  to  prevent  its  becoming  an  offensive,  if  not  an  nnbealthy, 
fntBie  of  tbe  locality. 

The  Board  also  concnra  in  tbe  recommendation  that  a  site  for  a  hatch- 
ing pond  be  reserved,  agreeably  to  the  request  of  Prof  Spencer  F.  Baird, 
of  the  United  States  Fish  CommieBion,  and  as  shown  on  the  map 
nbmitted  by  the  engineer  in  charge,  it  being  tbe  understanding  that 
lU  the  expense  connected  with  tbe  coustraction  of  the  pDnd  is  to  be 
pnivided  for  by  special  legislation. 

Mijor  Hains's  letter  hereinabove  referred  to,  and  two  tracings  ae- 
conpanying  the  same,  are  herewith  returned. 

BespectfuUy  submitted. 

Q.   A.  QlLLHOBE, 
Colonel  of  Engineers,  Bet.  Maj.  6m.,  U.S.  A. 

G.  B.  COMSTOOK, 
Lieut.  Col.  of  Engineers,  and  But.  Brig.  den. 

1  coDcnr  in  tbe  recommendationa  of  the  Board  as  stated  above.  At 
the  sesson  of  the  Board  in  February,  1883, 1  suggested  tbe  plan  of  mis- 
lag  the  flats  in  the  central  portion  and  of  surface  drainage  towanis  tbe 
odge  of  tbe  reclaimed  area,  essentially  as  now  proposeid  by  the  local 
topoeer.  My  distinguished  colleagues  on  the  Board  preferred  the 
tMtment  then  recommended  by  ttie  Board.  I  preferred  tbe  other  as 
asge«ted  by  me,  but  deemed  theirs  sufficient,  and  as  tbe  cost  of  tbe 
tVD  methods  was  aboat  the  same,  as  nnaoimity  was  then  quite  impor- 
tut,  and  the  rei>ort  tbeu  submitted  contemplated  further  study  of 
details,  1  yielded  my  opinion  to  theirs. 

Bespectfnlly  submitted. 

Wm.  p.  Ceaiqhill, 
Lieutenant-Colonel  of  Engineers. 

Brig.  Gen.  John  Nbwtob, 
Chief  of  Engineers,  V.  S.  A. 


^dj:Googlc 
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Tlie  improveinent  of  the  navigation  of  the  Jatous  River  was  regularly 
undertaken  by  the  Government  in  1870.  A  amall  sum  had  been  ex- 
pended previoua  to  1855,  under  the  direction  of  Colonel  De  Bnssy, 
Corps  of  Engiueere,  U.  S.  Army,  and  resulted  in  aoate  advantage  to 
navigation. 

The  flrvt  regular  appropriation  was  made  in  1870,  and  since  that  time 
otbcr  appropriations  have  been  made  and  expended,  aggregating  the 
Slim  of  $720,773.78.  Since  1870,  the  city  of  Bichmond  has  also  ex]>eDded 
nu  less  tbau  9432,171.98. 

The  work  has  been  under  the  continuous  charge  of  Lieut.  Col.  William 
P.  Omigbill,  Corps  of  Engiueers,  United  States  Army,  from  ita  com- 
mencement nntilJnly  24, 188  J.  when  it  was  transferred  to  me,  in  accord- 
ance with  ordersreceivedfroni  the  office  of  the  Chief  of  Engineers,  dated 
July  11,  1884. 

Wlieu  the  improvement  was  undertaken  by  the  Goverument,  naviga- 
tion was  obstructed  by  sunken  vessels,  by  remains  of  militnry  bridges, 
and  by  obstructions  purposely  put  in  the  river  during  the  late  war  to 
prevent  the  national  tleets  from  approaching  too  ciose  to  Ricbniond. 
There  were,  besides,  natural  obstrtictions.  Bocketts  Beef  and  Bichnioud 
Bar  hnd  only  7  feet  of  water  at  mean  low  tide;  from  Warwick  Bar 
(where  the  deplh  was  13  feet)  to  Richmond  the  clmnnel  was  crooked 
and  obstructed  by  dangerous  rocks  and  ledges.  The  Duteh  Gap  Cut-o£r, 
which  now  saves  5^  miles  of  difBcult  navigation,  was  not  then  open. 

Tbi!  MTigipal  project  was  to  secure  a  depth  of  18  feet  at  full  tide,  cor- 
re8|>oiiding  to  14.5  feet  at  low  tide,  to  Richmond,  with  a  channel  width 
of  180  fei!t  from  Harrison's  Bar  to  Richmond  Docks,  the  excavation  in 
roek  to  be  18J  feet  at  full  tide.  This  project  was  welt  advanced,  when 
Congress,  by  act  approved  July  5.  1884,  adopted  the  project  of  '22  feet 
at  mean  low  tide  from  Richmond  to  the  sea.  Uperations  during  the 
past  year  have  been  conducted  with  that  object  in  view. 

In  currjing  out  the  new  project  a  large  amount  of  excavation  will  be 
in  solid  rook,  and  the  cost  will  necessarily  be  great.  The  width  to  be 
givtu  to  the  chunnel  is  400  feet  from  the  sea  to  City  Point;  310  fcet 
from  City  Point  to  Drewry's  Blnfl',  and  200  feet  from  thence  to  Bich- 
nmntl. 

The  methods  employed  during  the  past  year  for  improving  the  river 
consist  in  dredging,  rock  excavation,  and  contraction  of  water-way  by 
means  of  dikes  or  jetties.  Some  of  the  work  has  been  done  by  contract, 
andsomebyday'ttlabor,  using  machinery  belonging  to  the  United  States 
and  to  the  city  of  Richmond.  This  method  ap]>cared  to  be  more  advan- 
tageous to  the  Government  at  certain  places.  The  shoal  that  gave  the 
least  depth  of  water,  in  the  lower  part  of  the  river,  was  at  Swan  Point. 
Thedepth  here  was  lejfeet  at  mean  low  tide.  Thedeepeningof  this  chan- 
nel would  give  19  J  feet  atfull  tide  as  far  up  as  Kingsland's  Beach.  There 
were,  besides,  certain  local  features  of  the  river  iu  thi»  locality  that  iu- 
dnced  the  hope  that  a  dredged  channel  would  be  permanent  without 
works  of  contraction.  The  current  here  is  quite  swift,  attaining  a  veloc- 
ity of  2,3  feet  per  second  (see  Annual  lieport  for  1882).  The  dredged 
channel  would  be  parallel  to  the  cnrreut,  both  iu  flood  and  ebb  tides. 
The  bottom  seemed  from  the  examinations  made  to  be  a  tbin  crust  of 
hard  material  uuderlaid  by  very  soft  mud ;  and  the  bar  itself  was  in 
close  proximity  to  water  from  40  to  60  feet  deep.    Accordingly,  it  was 
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detumined  to  dredge  a  cat  through  this  shoal  not  less  than  100  feet  wide 
and  20  feet  deep  at  low  tide,  ^utare  ohBervations  will  be  madu  to  de- 
tennine  whether  it  remains  permaneot. 

Proposals  for  doing  this  work  were  invited  by  pablic  adTertisemeut, 
ud  the  following  bids  received : 


IT  Swan  Point,  Jamet  Bimr,  Firylnia. 


of  cubic 

.^. 

IM.OOI) 

■is 
li;E 

IMOOP 

180.000 

180.000 

11 

ii! 

t2^m 
as.  400 

4L«0 

i>,aio 

M.RO« 

2^ooo 

t    IwASuford.  JertejCniT.  N.iT 

t   I*wti>rk8tHBiD»dBlDRCoiiinBnT,l'airTarkCltr,N.T... 

!  !SSi'SXi!S?=iS5ai1i.::::.::;::;::::: 

JS2^^2s,"r^ct"S"re".':':^-™'-.!'-.^::; 

■CoBtnatnitoMd  Into  with  DulelCauUstlDc:  daUdSeptwnbotZJ,  UM.    CoiuplHted. 

The  contract  was  awarded  to  Daniel  Conatantine,  of  Baltimore,  Md., 
tin  lowest  bidder.  *  fie  commenced  work  on  January  9, 18S5,  and  com- 
iJeled  bia  contract  May  28,  1885 ;  excavating  153,191.6  cubic  yards,  at 
lOMtof  10.9  cents  per  yard. 

For  the  benefit  chiefly  of  the  largest  cliuts  of  vessels,  it  was  determined 
toTiden  Dntch  Gap.  Th«  project  adoptol  by  CouRress  contemplated 
1  width  of  300  feet.  Bidx  had  becu  invited  iu  October,  1883,  for  tbis 
work, but  only  two  were  rc<«ived,  mid  these  were  regarded  as  exorbi- 
tint  in  price.  Tbey  were  rejected,  and  the  plan  of  doing  the  work  by 
Ufttl  labor  and  the  use  of  the  appliances  on  hand  determined  on.  The 
hinff  ia  50  feet  above  mean  low  tide.  Tbe  upper  layer  is  ordinary  earth ; 
k-low  that  is  a  layer  of  gravel  and  bowlder.s,  mixeil  with  lonm  ;  and  be- 
low that,  compact  black  clay,  too  hard  to  be  excavated  by  a  dredge, 
uless  it  be  first  sliattered  and  disintegrated  by  blasting.  The  plan 
adopted  for  doiug  the  work  was  to  wash  down  the  two  upper  strata  by 
Mans  of  jets  from  a  large  force- pnmp.  The  surface  of  the  clay  was  thus 
(iposed  at  a  height  of  about  10  feet  above  low  tide.  This  was  broken 
■panddisiutegrate<lby  meausof  blasts  of  dynamite  fired  in  holu.t  drilled 
V  ordinary  diamond-drill  tools.  The  material  was  then  ready  for  the 
dredge ;  which  excavated  in  alt,  about  46,730  cubic  yardx.  The  total 
eort  of  the  work  was  $17,254.12,  au  average  of  37  cents  per  cubic  yard. 
Ik  lowest  bid  received  for  doing  this  work  was  $2^  veuta  per  cubic 
J»rd.  The  excavation  of  46,750  cnbic  yards  does  not  represent  the  full 
MMxint  of  work  done — for  iu  that,  no  account  is  taken  of  the  light  ma- 
terial which  was  carried  away  by  the  current  of  tLe  river  after  being 
waabed  down  by  the  pump.  There  is  now  a  clear  chanuel  through  the 
gap  300  feet  wide  and  18  feet  deep  at  mean  low  tide.  It  is  piobable  that 
H  will  need  do  further  widening,  but  it  should  be  deepened  when  the 
river  has  been  further  improved  at  other  places. 

AtBaodolph  Plats  the  work  consists  of  dike  building  and  dredging. 
'Bwdike  is  a  loDgitadiual  one,  connecting  the  ends  of  the  jetties,  aad 
60e 
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t8  bnilt  of  brash  ami  stone  t»  the  lerd  of  low  water.  It  se^u  to  an- 
swer its  pnqwee  well,  beitidm  being  uf  ebeap  coutraetton.  The  brash 
was  obtained  along  tbe  river  at  SO  cents  p«tr  eord,  and  the  stone  wm 
snppKed  rrom  the  vork  Koing  <>n  at  tioode'a  Rocks.  About 4,485  linear 
feet  of  dike  were  built,  using  over  ^,000  enrds  of  brush  and  979  piles. 
One  of  the  dredges  belongiug  to  tlievity  of  Richmond  was  kept  at  work 
on  this  sboal  over  three  loon  tits,  excavating  36,535  cubic  yards  of  eravel. 
Band,  and  bowlders.  There  remains  considerable  dredgiog  yet  to  be 
done,  as  there  was  a  liirge  deposit  of  sand  during  the  freshets  that  oc- 
curred in  May.  There  wore  two  freshets  within  a  few  days  of  each 
other,  and  though  neither  of  them  reuche«l  the  height  of  10  feet  above 
mean  low  tide,  they  brought  dowu  a  large  auouat  of  saud  and  6e<li- 
tnent. 

At  Ooode's  Rocks  work  was  commeDced  under  the  new  pntject,  the  ma- 
terial beitrg  mostly  bedrock,  with  some  SHnd.gmvcl,  and  loo!«  bowlders. 
As  it  is  not  profitable  to  go  a  secnud  or  tbini  time  over  gromid  iu  blast- 
ing openitious,  the  ezcaratioo  was  carried  to  tbe  full  depth  of  22  U^t 
at  low  tide.  Of  course,  with  the  oom]>aratively  amull  huid  avail:ible  for 
this  work,  but  a  small  |>ercf  niago  of  the  entire  amount  coald  l>e  ac- 
eotnplished.  To  the  extent  of  the  work  done  progress  whs  Mitisfactory. 
Besides  2,609  linear  feet  uf  brii><h  dike  built,  there  was  removed  Iiy 
dredge  206  cubic  yards  of  gravel,  cobbles,  and  deconi|»osed  rock,  broken 
up  by  blasting,  and  898  cubic  yanls  of  rock  too  largv  to  be  hundleil  by 
a  dretlge  were  taken  out  by  a  hoister.  The  rock  was  used  iu  building 
dikes  and  jetties. 

At  Brewery  Cut  only  a  small  amount  of  dike  bnildiog  was  done. 

At  Rocketts  Reef  but  little  work  was  doue,  us  there  is  already  IS  feet 
at  foil  tide.  The  work  consisted  in  widening  the  chitnuel,  iu  coutiua- 
atioD  of  the  work  of  the  previou,s  fiscal  year. 

Work  at  Gillies  Creek  Skoal  was  c;irried  on  for  several  months  with 
the  city  dredges.  Ttiis  shoal  has  long  Wfu  a  serious  obstruetioD  to 
oavigaiiun.  It  was  found  to  uoa.sist  of  bowlders,  saud,  itravel,  and  rock, 
a  part  of  the  latter  beinga  sort  of  rotten  granlteand  the  remainder  firm 
granite.  There  were  removed  205  cnbic  yanls  of  saud,  14,449  cubic 
yards  of  decomposed  rock  aud  gruvel,  1,055  cubic  yards  of  broken  rock, 
twenty-eight  bowlders,  and  two  logs.  The  general  depth  made  was  18 
feet  at  low  tide,  but  some  shoaler  lamps  were  left,  as  the  dredge,  un- 
aided by  blastiug,  ooald  nut  remove  them. 

The  disposing  of  spoils  iu  dre<lging  the  upper  part  of  the  James  Kiver 
is  East  becoming  a  serious  problem.  Annual  dredging  is  necessary  to 
remove  the  deposits  of  fieshets.  The  areas  between  the  spnr-dikes, 
built  to  contract  the  width  of  the  stream,  have  heretofore  been  the  dnmp- 
ing-groaod  for  all  dredgiogs,  and  they  have  been  of  great  value  in  that 
way.  These  spaces,  however,  are  now  becoming  filled  up,  so  thai 
damping-scows  of  tbe  lightest  draught  can  only  get  in  at  high  tide, 
and  in  many  places  cannot  get  In  at  all.  It  is  necessary  to  find  new 
dumping- groDixIs,  or  the  material  most  be  transported  in  some  other 
way.  rnie  latter  is  doubtless  the  better  plan,  particularly  as  the  tim« 
approaches  for  connecting  the  ends  of  the  jetties  by  Iraigitndioal  traia- 
ing  dikes,  and  when  this  is  done  the  spaces  referred  to  will  be  doaed 
in.  The  hydraulic  dredge,  snch  as  is  used  iu  tbe  improvement  of  th« 
Potomac  River,  will  amtwer  weD  in  this  case.  A  maofaiue  capable  of 
taking  out  2,0UU  or  3,000  cnbic  yards  per  day  could  be  bnOt  for  ajwot 
$39,000.  Its  operating  expenses  would  not  «x«eed  those  of  a  dippet 
dradge,  doing  ooe-fborUi  the  amount  ot  work. 
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It  bas  been  estimate '  that  at  least  275,000  cubic  jards  of  solid  matter 
passes  "Koeketta"  in  tweuty-four  hours  uhen  tbere  is  a  freshet  iiot  , 
tuKber  tban  10  feet  No  acoouut  is  tnkeu  iu  this  estimate  of  the  heavy 
naterial  rolled  alon^  the  bottom.  It  is  probaldy  fiu:  within  limitM  to 
»ay  tbat  id  such  a  freshet  not  less  than  300,000  cnbio  yiirda  passes,  and  in 
bibber  frei«hets  the  amoniit  is  correspondingly  increased.  Fortauately, 
■  freshet  does  oot  as  a  rule  last  more  than  a  few  days,  and  but  fev 
ocear  each  year.  The  amount  of  solid  matmal  brought  down  from 
■bove,  howei'er,  is  large.  It  varies  greatly  each  year,  and  its  amount 
in  dilBealt  to  estimate.  Large  qaani  ities  of  the  lighter  particles  held 
ii  gQspeDsioo  are  carried  far  down  the  river,  but  the  heavier  portions 
that  roll  along  the  bottom,  moved  only  by  a  rapid  current,  stop  as  soon 
as  the  freshet  subsides,  and  mast  be  taken  out  by  dredging  or  allowe«l 
tcinpe<Ie  uavigalion.  It  is  therefore  believed  that  it  will  be  necessary 
IB  tke  future,  as  it  has  been  in  the  parft,  to  keep  on  hand  a  dredging 
pint  ready  f<H-  emergencies.  An  ordinary  sand  scow  adrift  in  a  freshet 
n^  sink  in  the  channel  of  the  river  and  cause  the  formation  of  a  bar 
iinpa£8able  to  even  ordinary  vessels.  In  the  same  way  the  sinking  of 
acmtl  itarge  ts  liable  to  block  the  ebaunel  at  any  time.  These  accideuLB 
m  of  frequent  occurrence.  The  city  of  Bichmoml,  appn'-ciatins  the 
lecaeity  for  prompt  removal  of  sucli  ol)Str  net  ions,  and  with  a  view  to 
miinR  the  operations  of  tlie  Goverutneut,  has  f*r  some  years  kept  on 
bod  two  dipper  dredges,  with  the  proper  Hccumpanimentof  scows  and 
(■I^  These  have  been  freely  used,  with  advantage  anil  economy,  by 
Ibe Government  in  its  operations. 

The  present  condition  of  the  improvement  may  be  stated  as  follows: 
Tkereis  19^  feetof  water  at  full  tide  from  the  sea  to  KingsUud's  Beach, 
IS  fert  from  thence  to  Randolph  Flats,  and  17  feet  from  thence  to  Ilich- 
■ond.  At  Dutch  Gap  no  attempt  has  been  madeto  incre  ise  the  depth, 
but  tlje  width  of  the  cut  has  t>cen  increased  to  300  feet,  a  width  suffi- 
(Kiit  to  accommodate  the  largest  class  of  vessels  that  can  navigate  the 
rixfT  above.  There  has  been  expended  on  the  new  project,  the  cstimatA 
farvbicb  is  44,500,000,  the  sum  of  $77,976.38. 

To  oiaku  i-toisonable  progress  in  an  undertaking  of  this  magnitude 
hr^e  uunnal  appropriations  will  be  necessary.  It  lunst  be  borne  iu 
Bind  also  tbat  a  sum  varionsly  estimated  from  $15,000  to  930,000  will 
be  needed  aannally  to  remove  the  deposits  of  fireshets  ;  t-lOOtOW),  there- 
6ie.«oahl  seem  to  be  a  moderate  sum  to  apply  in  execution  of  this  prpi- 
ecL   This  auionnt  conld  be  profitably  expended  in  the  Qscal  year  1337. 

JfoA«y  statement. 

J^^J  1,  tUBl,  smoaat  BVMlAble |-^,235  86 

AMot  appropriated  by  act  kj^ruved  Joly  5,  ItM 75,000  00 

104,236  «e 
■'rir  I,  IflS,  tMtoDDt  expeoded  duriDg  fiKal  Tear,  exclaalve  of  ontstand- 
to|lu1>mtiM  Jnlj  1,1984 St,\)79M 

Jilf  1,  ie8&,  anoant  available „.        in,t^  23 

fAMosDt  (e*tiinat«d]  required  for  eoinpletioD  of  eiiating  projeot 4,402,767  40 
iaMiint  that  can  b«  protttably  expended  in  liscal  JOK  ending  June 
JB.I887 400,000  03 
■abnftted  in  eompliBDCe  wtdi  ren  airaments  of  set  tion  2  of  riTor  and 
hHber  acta  of  1860  aud  1»BT. 
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report  or  mb.  c.  p.  k.  bubowtk,  assistant  bnoinekb. 

Emguceeb  Office, 
SiAmoni,  Va.,  June  30,  1885. 
'  Hajok:  1  hare  the  Iionor  to  anbmit  tb«  fblloiritig  report  oa  the  impraremDat  of 
the  J*mee  Sive^  VirgiQift,  for  the  yeftr  eodiag  June  30,  16^ : 

At  the  ctoee  of  the  Usl  fiscal  year  operatiotut  were  being  coDilooted  ou  the  Jsmei 
Biver  with  thti  mschinerj  belongini;  to  the  United  States  and  to  the  city  of  Richvond. 
EObrt*  had  been  made  to  do  the  work  in  the  nelKhborhood  of  the  city  of  Richmoad 
bf  cnotract,  bat  it  was  found  impowibte  to  do  so,  for  tbe  folloirinic  reasons :  The  work 
U  •itriAled  in  a  narrow  river,  with  a  current  ordinarily  moriug  both  np  and  down, 
according  to  the  state  of  the  tide,  but  aubject  to  a  sudden  variation  of  velocity  of 
triiin  4  feet  to  6  feet  per  aecond  in  timet*  of  fresbeta.  The  river  bottom  varies  from 
quicksand,  throngh  different  stages  of  hardness  of  bottom,  such  as  gravel,  cobble- 
stones, bine  clay,  decomposed  rook,  and  finally  there  are  many  localities  where  tJie 
•olid  garnet-bearing  granito  is  encountered,  and  ftoni  which  it  has  to  be  removed. 
Tbe  position  of  tile  rock  is  sometimes  nnder  that  of  tbe  Rand.  Past  esperieuce  has 
demonstrated  that  it  is  folly  to  dredge  a  channel  throngb  the  sandy  reaches  of  the 
Jamea  River,  near  Richmond,  where  there  is  this  excessive  frt^hut  velocity,  without 
at  the  same  time  coiitracliog  the  width  of  the  river.  The  problem  of  the  proposad 
width  to  be  given  the  river  at  the  various  poiute  has  been  carefully  studied  for  a  num- 
ber of  yeara,  and  its  solution  is  believed  to  have  been  arrived  at  within  a  cloae  ap- 

It  has  also  to  be  borne  in  mind  that  the  reduction  of  the  ividth  of  the  river  oreatea 
,  a  scour,  which  will  deposit  it«elf  below  the  location  of  the  narrocring  works.  This 
•Itcond  problem,  viz,  of  taking  care  of  the  scour,  is  so  intimately  connected  with  the 
first  thut  their  solution  has  been  simnllaueously  investigated;  and  in  all  cases  wh«T« 
the  river  has  beeu  narroiAiil,  ruduciug  the  cross-sectional  area  by  contraction,  at- 
tempts have  been  mode  to  restore  the  cross-sectional  area  to  its  original  quautity  by 
deepeniugthe  river  by  dredgiugthe  iuclnded  area.  Were  the  river  propurly  narrowed 
bj  HuituUle  artillciikl  means,  and  were  the  ohnunela dred;jed  through  the  sand  (nnlesB 
there  wiis  also  tbe  same  depth  over  Che  rocky  ledger],  the  draught  oblalaed  over  th« 
■Bud-bars  would  nnt  be  obtainable  above,  ami  hence  the  iniprmement  tronld  be  nn- 
pruHtablo  for  uitvigutiou.  On  the  other  bautl,the  heavy  material  obtained  in  Ihe- 
tuinoval  of  tbe  rocky  ledges  is  tbe  very  thiag  needed  to  protect  sud  bold  iu  place  the 
arli&tial  works  of  contriictiuo.  It  follows  from  Ihi^  that  the  rock  operatioas,  the 
<n>eratiiins  ofdiko-biiildiiig  and  cnu>itruntiuu  of  jetties,  and  the  dretlglng  of  saud-bam 
shunld  l>e  carried  on  siiunltautouslv.  Theodjnstineut  of  this  work  is  so  delicato  that 
were  the  vartniis  parts  let  out  to  different  contractors  aTid  were  one  to  fail  in  executing 
the  nurk  allotted  him  it  would  entnil  disastrous  results  npon  »11  the  ivst.  Tbe  failuro 
to  obtutu  a  proper  coatractnr  for  works  of  so  varied  and  complicated  a  nature  had  led 
to  the  prosecution  of  tl)is  work  by  tbu  ninvbiuery  belonging  to  the  Giiveruiueot  and 
to  tliu  city  of  Richmond  during  tlie  previous  year,  and  work  was  being  carrieil  ou 
under  this  scheme  when  the  present  year  bugao.  It  will  be  shown  later  on  Ihat'the 
work  prosiwuted  in  thif  manner  has  resnltMl'  in  the  saving  of  several  thousunds  nf 
dollars  over  the  prices  bid  by  the  contract^irs,  besides  saving  valuiiblo  time.  The 
city  of  Richmond,  recognizing  the  vital  impoi-touce  of  the  improvement  of  the  river 
trade,  lias  siient  also  a  large  sum  of  money  upon  tbe  work.  A  very  intelligent  cum- 
mittee  Is  appointed,  who  are  autborizeil  to  keep  their  drodgea,  pilc'drivers,  tow 
boais,  &c.,  in  giKid  condition,  aud  who  give  tbe  ose  of  their  machinery  to  the  Gov- 
ern ntPUt,  wbeuuver  roqiieati'd  to  do  so.  free  of  charge.  They  exercise  agenenil  super- 
vision of  the  river,  and  should  a,  shoal  be  suddenly  formed  by  a  frcHuet  they  liav* 
the  apiilinuces  n-ady  for  its  prompt  removal. 

During  tbu  piut  year  work  was  proseunted  nnder  the  alio vo- mentioned  schema  tt| 
the  foltowiuK  places:  Oilliee  Creek  Shoal,  Rouketls  Keef,  Brewery  Cut,  extension  of 
Jetties.  Ooode's  Rucks,  Randolph  Flats,  Dutch  Gap,  and  near  Swan  Point. 

At  Gillies  Creek  work  was  carrieil  on  with  one  dredge  during  the  mouths  of  Jul^ 
August,  September,  Oiitobor,  and  until  November  8,  aud  with  an  auxiliary  drodH 
during  October  and  until  tbe  last  date.  This  sboal  has  been  an  impediment  to  tw 
proper  maneuvering  of  vessels  in  tbe  harbor  ever  aiuee  the  settlement  of  the  plac^ 
For  a  perio  I  of  fifty  years  it  baa  been  worked  upon  at  different  times  and  with  vi- 
rions ilegreus  of  success,  it  was  first  supposed  to  bo  the  gravel  washings  f^m  tin 
oreok,  aud  one  scheuie,  executed  many  jears  ago,  was  to  build  a  high  duni  acfons  tte 
uonlh  of  the  creeii,  under  tbe  expectation  that  this  would  prevent  furthrr  washingl 
into  tbu  liver,  and  that  the  sboal  in  the  river  would  then  wash  away.  The  result  it 
this  was  that  tbe  creek  filled  its  bed  up  to  the  top  of  the  dam,  aod  things  were  th« 
in  the  same  condition  as  before.  During  the  piiat  year's  operationa  the  dredges  wen 
able  to  break  throneb  the  great-or  part  of  the  shoal.  The  larger  part  of  it  proved  li 
be  composed  of  cobble-stones  nnd  decomposed  rock.  The  material  dredgnd  was  util- 
ized iu  weighting  down  the  biiub  dike  bnilt  at  Goode's  Books  and  Bandolph  FUti. 
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TIm  depth  of  Id  hft  nt  low  water  was  mode  over  tbe  f^nter  part  of  tlT«  Bhoal,  bnt 
■eranl  lampi  of  roek  were enconnte red  too  Bolid  to  be  ripped  npbyitredi^.  Theao 
(titl  rematii.  Urilliu);  and  blasting  will  be  Decessary  to  obtain  tbo  above-nionlioaed 
depth  throughoat.  As  [he  amouuc  allotted  to  this  work  was  expeuded  before  the  lout 
at  wupnt  throngh,  it  would  be  judicioiiH  to  complete  the  work  at  a  Inter  period. 
Tlure  were  remored  305  cabic  yards  of  sand,  14,449  cubio  jards  of  f(ravet  and  de- 
1  reck,  1,0!>5  cubio  yards  of  broken  solid  rock,  twenty-eight  bowtdeTs,  and 


Work  on  Bocketts  Eeef  consiated  only  in  widening  it.  Tbe  present  depth,  18  feet 
■thi^htlde,  14}  feer.  at  low  ti'le,  being  greater  than  what  eiialttd  below,  it  was  onlj 
nidicioaa  to  wiilen  the  present  ohannel,  spending  at  this  locality  as  little  as  possible. 
Il  this  connection  it  may  not  be  uninteresting  to  compare  the  methoils  now  pursued 
■t  this  reef  with  those  pursned  a  quarter  of  a  century  ago.  Then  tbe  methrid  was  to 
bviit  a  heavy  iron  ram  up  on  tbe  gin  of  a  piie-driTer  and  allow  it  to  iteHcend  free. 
TbeHTect,  if  Any,  was  sometimes  to  chip  a  little  piece  off  the  mck.  When  the  rock 
ttcaiiNi  fluttened  ont  on  lop,  recourse  was  then  had  tn  hand-drills  aod  blasting  pow- 
ia.  Thin,  compared  with  the  diamond  and  percnssion  drill,  and  dynamite  as  an  ex- 
lIuiTr,  well  exemplitien  the  rapid  progress  of  modem  submarine  engineering.  The 
nek  fnree  was  >mpl»yed  here  during  the  month  of  June,  1884,  until  the  12th  of  that 
MDth.  The  dredge  was  put  upon  the  reef  f^m  June  10  to  July  27,  l>9^i.  The  method 
•f  drilling,  blasting,  hoisting  the  rock  by  chains,  and  dredging  it  has  been  so  well 
tnchbed  preTiousIr  that  a  repetition  here  is  deemed  nnneccKtary.  As  vesiiets  pass 
tlii)  locality  daily,  and  no  trouble  is  reported,  it  is  believed  that  a  widening  sufficient 
br  maent  parposos  was  effected.     No  detailed  survey  wss  made  alter  the  work  was 

lie  work  of  the  extension  of  tbe  Jetties  in  tbe  neighborhood  of  the  brewery  was 
Itn  eeoipletion  of  the  scheme  of  reduction  of  tbe  width  of  the  river  previously  sDowu 
tolw  necessary.  This  scheme  contemplates  running  the  Jetties  about  at  right  angtos 
"nil  the  Hhore  oat  into  the  river  as  far  ns  ueceseary,  and  then  dnmpitig  the  droilged 
Mttrial  in  behind  them.  When  the  inclosed  area  has  been  snlDclentry  tilled  up  by 
Bswtial  deposited  in  this  manner  the  scbeui-i  further  coutemplat««  connecting  the 
■■di  o(  tbe  jetties  by  loogitndinal  dikes.  Sixty  piles  were  ilriren  and  6hO  linear 
fw  of  Jetly  were  boilt.  This  completed  the  contemplaU^d  extension  of  the  jetties, 
mill  they  have  been  thoroughly  revetted  with  the  rock  dredged  »t  Qillies  Creek  and 
S««kett»  Eeef.  and  have  srood  the  winter's  ice  imdspriug  frL'shets,  the  Jetty  part  of 
thwork  is  believed  to  be  permanently  completm). 

Ai  the  scheme  on  which  the  improvement  uf  the  James  Eiver  is  being  conducted 
(ntnnplstes  a  channel  Vi  feet  deep  at  low  water,  the  chanuel  Ibrongb  Onode's  Rocks 
naarlccTed  as  aplai-elo  commence  work,  looking  towxril  this  depth  as  the  uUimate 
Molt.  The  area  to  be  improved  was  carefully  sonnded,  and  tbe  quesCiOQ  studied.  In 
"in  to  lay  down  the  channel  lines  to  tbe  best  advantage.  It  is  to  bo  observed  here 
tbiKveral  elements  enter  luto  the  problem.  In  the  tirst  place,  the  work  must  be 
■unlcd  iu  a  channel  in  almost  hourly  nae  by  vessels  uavig^tting  the  river;  second, 
ftmis,  intimeeoffireshotd,  a  cross-current  that  sets  obliniielj  over  theciit;  and,  third, 
fcssuit  from  above  is  continually  being  waulieddoivn,  ftllingup  the  bolwi  thiit  have 
Wd  drilled  and  settling  around  tbe  hit  a»  it  is  drilling  tbe  holes.  These  dilBcLiUins 
>st  obviated  in  tbe  following  mauaer:  Hy  car»rnl  borings  it  was  seen  that  tbe  clian- 
■tlconld  be  thrown  about  &0  feet  further  toward  the  soulbem  side  of  this  river  ;  this 
po'l]'  improved  the  curvatnre,  and  although  it  necessitated  takiug  out  a  deep 
tnio  one  place,  the  material  was  found  to  consiBt  ofcobble-sloues  and  bowlders  to  a 
{RU  extent.  On  account  of  the  channel-line  having  been  moved  over  this  50  feol^ 
*■■■«)>  could  navigate  the  old  channel  while  this  new  50. foot  chnnnel  was  being  ex- 
*'Ue<t.  T(<  rectify  the  croBSH^nrrents,  a  brush  dike  2,H09  fret  was  built.  Beginning 
Mndi^nee  ahove,  and  following  tbe  curve  uf  the  river,  itpiuised  by  the  line  ofcnt 
!■  •ppmximatety  a  parallel  direction,  and  was  continued  some  distance  below.  This 
||i>)ntiidiiiiil  dike  was  connected  with  the  bank  at  various  places  by  jetties  and  by 
Wting  on  to  the  Qoarry  Whorf.  It  boa  answered  its  purpose  well.  To  keep  thn  sand 
(■■r  rrom  the  (trill-boiea  a  force  pnuip  of  coiisiderable  power  was  nsed.  The  diver, 
■jlnldiiig  th^  nozzle  close  to  the  rock,  clears  the  sand  from  the  top,  and  then  by 
Uing  it  alongnide  the  drill-rod  in  a  proper  manner  it  in  po:4sible  to  keep  the  bole 
*'*'.  Alter  a  hole  had  been  drilled  a  wooden  plug  which  had  l>een  made  to  fit  it 
^driven  in  sufHciently  tight  to  keep  tbe  sand  out,  un'1  a  line  was  led  from  it  to  tbe 
^ofihe  water.  The  hole  was  recovered,  wheu  wanted,  bv  following  the  tine,  when 
wplug  was  removed  and  tbe  cartridge  inserted.  As  the  length  of  the  cut  is  abont 
^fett.aadasonly  t'iO.OOO  were  available,  although  a  large  amnmit  of  wnrk  was 
""MiTi  drilling,  blasting,  and  excavation,  yet  this  conld  not  result  in  completing  any 
Wlion  of  the  wnrk.  As  the  oost  of  completing  the  tioode's  Rock  work  is  estimated 
•  about  t&39,000,  an  expenditure  of  only  t-:Hl,000  could  execute  only  a  small  por- 
^tageof  the  total  amount.  The  work  accomplished  was  as  follows:  Three  hundred 
•«  Hven  linear  feet  of  Jetties  built,  using  2,345  cords  brush  and  593  piles ;  S,609 
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linear  feet  of  bmsh  dike  bailt;  206  cn1)io  yards  of  gimvel  SRd  decompcMed  rock  and 
1,100  cnbioTudaofaulid  rock  dredged;  l,tJSl  Jinrarfeet  of  liolea  were  drilled  (a{;Kre- 
gntiDg  168  boles),  and  1,530  poaiids  of  dvnBuite  used.  The  rock  force  huwt«d  tM 
cnbic  yards  of  rock,  and  were  employed  on  the  work  from  June  12  to  December  5^ 
1684.  One  dredge  whh  employed  from  November  8,  1884,  to  February  8,  IrHSi. 
The  operations  at  Randolph  Flats  consisted  of  dredziii^  sand  nnd  a  continualfon 
-  of  the  brush  dike.  Variaui  forms  of  dike,  parallel  to  the  current,  have  been  naed  on 
the  river.  The  olijectioDS  to  all  them,  except  the  bruHb,  is  the  difQ[:nlty  of  prevent- 
ing the  heavy  scour  of  a  6-foot-per-Becond  current  from  nndeonininK  tbom,  and  the  ' 
liability  ot  the  waves  from  the  lart(e  steaiiieis  washiuj;  them  up.  When  a  side-ivbeel 
Btesmer  paaflmt  it  creates  a  n-ave  aliout  4  feet  hi^h  fium  top  to  bottom  of  the  wave. 
This,  alongside  the  dike,  wiU  make  a  diflVrence  in  eleviitiou  l)etween  the  shore  side 
and  river  •i<li:  of  il  sufficiently  great  fur  [he  water  tn  pass  through  it  from  one  side  to 
the  other.  In  this  case,  shnnld  a  breach  bo  made,  the  dike  ^ill  wash  npor  eivb  way. 
It  had  in  ^ast  experience  often  happened  that  in  building  a  log  ur  plank  ilike  there 
waa  n  liability  of  a  small  hole  occurring  where  the  log  or  plank  rested  on  the  bottom. 
In  a  short  time  thiH  would  be  washed  out  to  large  diiucniilonii  by  the  wave  action  of 
the  pnosing  steoiuiirs,  Hildas  I  hey  were  const  aiitly  passing,  both  dity  and  night,  this  un- 
dermiiiiiij;  was  an  unending  source  of  trouble.  The  hrusTidike  will  break  npthn  wave 
action,  and  it  cannot  uiidermiue  on  account  of  its  conslnictiou,  which  is  us  follows: 
Two  rows  of  piles  oxe  first  driven,  6  feet  upai't,  the  piles  in  each  row  being  ahoot  8 
feet  from  center  to  center ;  at  right  angles  to  the  rows  of  piles  I'lose  brnah  is  placed, 
M  that  the  bntt  endt  will  just  lap  insiile  the  inner  rows;  this  brush  generslly  con- 
sisted of  young  pine  trees  from  ^0  to  40  feet  long.  When  this  brush  got  to  be  abont 
2  feet  or  more  thick  it  was  weighted  down  with  the  rocky  material  obtained  from 
the  dredging  at  Gillies  Creek  aud  Goode's  Rocka.  Ah  abont  :),OI)0  tons  of  this  material 
were  available  from  the  dredging,  ample  means  were  at  hand  to  secure  tho  bruab  in 

rilaiv.  After  the  iMittom  counts  of  bruHb  was  sunk,  the  larger  pieces  of  rock,  weigh- 
ng  from  1  to  10  Ions,  were  put  on  the  river-side  of  the  rows  of  piles  on  the  ontlymg 
bcush.  Then,  between  the  two  rows  of  piles,  brush  was  laid  crosswise  to  the  bottom 
layer,  viz,  parallel  to  the  ciirreDt.  This  second  course  wiia  weighted  down,  another 
conrso  put  on  th«  top  of  it,  and  eo  oa  until  the  dike  was  built  up  snfBciently  high. 
Thn  tops  of  the  adjacent  pilM  wore  then  sprnng  together  and  fastened  with  wire.  It 
will  l>e  observed  that  the  bottom  coarses  of  brush  are  independent  of  each  other ;  that 
is,  while  they  are  able  In  uiovo  vertically  doivnwards  they  cannot  move  in  any 
other  way.  Therefore,  nhon  Id  Chudikec»miDcncelonndcrinine  at  anyplace  this  bot- 
tom cinrse  of  bntsh  will  sink  into  tho  hole  and  prevent  any  further  undermining;  at 
the  sanra  time  the  brush  on  top  will  siiik  down  and  occnpy  the  place  of  the  bottom 
courses.  This  will  show  ititfll  on  the  suifuce  of  the  water,  where  enough  liriish  can 
bo  added  to  the  dike  lu  till  up  the  space  li'fl  vacant  by  the  sinking  of  the  top  couroe. 
ll  is  very  curious  to  olisetTe  the  phenomena  when  a  wave  from  a  steamer  strikes  the 
brnsh  dike  A  retnrdutionnf  ttie  nhore  uud  of  the  wave  Beems  to  take  place,  and  this 
draws  (lie  line  of  wave  along  t)ii'  iliko.  Only  a  gentle  undntaliou  takes  place  in 
behind  the  dike,  aud  ibe  uudulatiuus  in  the  river  appear  to  be  qnotleil,  just  as  th« 
vibrations  uf  a  tight  string  are  stopped  by  coiniog  in  contact  witli  a  clamper.  The 
undulatiuna  are  not  reflected  IVotii  the  surface  of  the  irregular  dike,  but  appear  to  be 
absorbed.  In  addition  to  building  the  dike,  one  dredge  was  employed  from  Novcm- 
brr  H,  1H84,  to  the  end  of  that  inoiitb,  and  again  tram  February  8,  188!),  to  March  6, 
and  from  Mny  11  to  Ibe  end  of  the  flscul  year.  During  this  time  there  were  dredged 
3(i.5^).~>  cubic  yants  sand  and  four  l)owl(U'rs ;  GO  linear  feet  of  jetty  were  repaired  and 
4,4H5  linear  liiet  uf  brush  dike  built,  usiug  3,030  cords  of  bru^  aud  979  piles. 

The  amoiiiit  of  curviitui«  at  Dutch  Gap,  combiued  with  the  rapidity  of  the  current, 
baving  rendered  this  cut  off  a  dangerous  pomage  for  the  large  class  of  vessels  now 
navigatitift  the  Jnniea  Kiv^r,  it  was  deterniineil  to  widen  tbr  gap.  Proposals  were 
therel'oru  imuciI  aiiil  llie  bids  were  opened  October  10,  ItWS.  Only  two  bids  were  rt-.- 
ceived.  t-24  cents  and  (1.^  per  cubic  yuid.  As  these  prices  were  deemed  too  high 
they  were  rejecleil,and  iu  February,  le^,  the  inetliod  of  the  hydranlic  grader  ysMm 
used.  As  Ibis  [iroved  so  snccessflil,  and  as  later  on  a  survey  demonstrated  that  the 
maleriul  w.ikIipcI  down  had  no  dt-leierious  ellect  upon  the  chuunel,  it  was  liecided  tq 
contiuuc  that  nietho<l  of  work.  The  iii'eparations  iiecesuary  were  few,  and  conHisl'«a 
cbietly  iu  tbe  piimhuso  of  u  powi-rl'iif  boiler  and  its  steam  fittings  and  connections. 
The  lilnfl'to  be  moved  was  SO  feet  above  mean  low  water,  and  the  excavation  was  to- 
lie  earrii-d  lo  Ir!  feet  below  that  tetel.  Commencing  about  10  feut  above  low  water, 
and  from  thence  downward,  a  hard,  compact  blue  clay,  or  indurateil  earth, is  mot 
with,  which  is  nuproStable  lo  ilreilgc  in  its  natnral  Htate.  From  the  10-foot  plateau 
%o  the  top  of  thd  bank  tbe  material  is  compact  gravel  aud  a  stfatum  of  loam,  cemented 
by  streaks  of  tbe  oxides  and  sulphides  of  iron.  The  best  method  of  carrying  ont  th« 
Improvement  required  can-Oil  study,  it  was  solved  in  the  following  manner:  Ther« 
-were  available  two  diamond  drilln,  reverat  lioilers  on  lighiera,  two  powerfal  force- 
pBmjia,  one  dredge,  end  one  tug-boat.     By  means  uf  earth  sagurs  on  tbe  top  of  th« 
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Mif ,  kotei  weM  readilj  amnk  from  abant  10  to  15  iaatt  deep,  lowled  ntlh  •mall  cborgw 
ardfmmiMaad  fired.  This  lotxeiied  the  loanf  material  to  •ome  nztoiit ;  tlioa  one  of 
tta livM-piimp*  kept  ■  ■mam  of  water  on  tbie  top  ot  the  bluff.  Tbia  permeiktad  oil 
Armgb  U*  toam  hhI  sofleaed  it  te  saoh  itu  extent  th&t  wben  the  lmtc»  pump  noder- 
aiMd  thf  bank  it  Ml  down  in  euiBlt  pieces.  Unlrae  tbiBeaftening  bad  been  done  the 
tank  w«iiM  have  f^len  duwn  in  layen  too  lartte  to  be  baodled.  The  force-iHinip  Ml 
IkbnofilM  bank  cleared  tbe  cravel  and  loam  from  o IF  the  olHy  stratum,  running 
IbcmalniKloffio  tie  dt^p  holn  lieUiw  the  ^ap.  TbiiilefC  tb«  o]»y  etratuui  perfeoti; 
Un.  Advantaxe  nas  thun  taken  of  the  diamond  lirilla,  and  holes  vera  boreil  into 
llwcUf  from  JO  (oXi  freL  deep,  loaded  with  d.Tnsmtte  and  fired.  Great  skill  iras  ru- 
faind  JD  bsfilw  the  boles  to  prevent  their  lilliti;;  in  as  soon  as  the  drill  rod  was 
micrad.  The  bitts  ntrd  were  the  reKular  diauoud-drill  bitt,  except  that  inatead  of 
liuMnid*  Meel  tet-th  were  inserted.  Qnite  often  these  teetb  crliahed  (he  gravel  thai 
■said  Ik  in>*t  with  in  some  of  Ibo  srams  or  cut  thronvh  layers  of  iron  p,\  rites.  In 
tbrM  oerg  tbp  Btrel  teeth,  half  au  iuoh  thick,  would  be  worn  entirely  away;  tbny 
irrent  into  the  bitts  BO  as  to  loave  no  core.  Only  coaiparjlively  few  holes  were 
liutsnsetoiint  of  tlie  caving  in  ofthesiden.  After  the  boles  were  fired  no  difficulty 
■n eiprrieu»d  in  dred(;iiig.  The  drilling  and  pnniping  wns  done  with  the  rook- 
(•m  dnrin)!  the  months  of  December,  January,  and  February  ;  and  the  dn>d)[iiig  dur- 
ing tbe  iDootbH  nf  D>'c«>iDber,  January,  February,  March,  April,  and  May.  The  gap 
■Bviiteord  to  300  feet  nt  Its  minimnm  point,  and  the  approaches  entar>^.  Thel« 
mains  a  Urge  urea  over  which  blsstini;  bos  been  done,  and  which  can  be  reailil.v 
riuialtd  beresfler,  but  it  is  believed  that  the  condition  of  the  gap  Is  amply  suf- 
ifiril  Cur  the  pri-sent  needs  of  coruuierce. 

TWlimmot  of  material  rejiortnl  its  mitved  only  incliidi-B  what  was  dradgnd  and 
dTonlcd  in  the  bend  by  dnnip-lifthters.  lu  addition  to  tbia,  there  was  a  large  quan- 
utj  wished  away  by  the  pninp,  of  which  no  account  is  taken. 

T*l  number  of  cubic  vard a  dredged 46,750 

To«l  nnmhar  of  liuear  feet  drilled 3,631 

Tuudnomhernf  holes  fired 129 

loUl naraber  of  pounds  of  dynamite  nsed a,**:! 

Inripi  ^epth  of  holes  drillrd -..feet..  «9.7 

iioige  pounds  of  dynamite  to  hole 21.7 

Tlf  main  forca-pnmp  need,  was  a  double-actinK  siuele  cvlinder  pnmp:  Steam  cyl- 
*l«,  9(-ipch  diameter,  «.inch  stroke;  water  cylinder,  lO-inuh  diameter,  24-iiiob 
*re^c;  anctioD,  6-inch  diameter;  steam  supply,  3-iucb  diameter;  steam  discharge, 

Wi(CT  was  discharged  from  four  2-inch  diameter  openings  and  one  31noli  opening. 
uib  opening  bad  itH  own  valve,  and  the  disc  barge  con  Id  be  concentrated  in  anyone 
"  I  lie  open  in  KB  or  allowed  to  p'lur  out  nf  all  nf  thum.  Each  opening  was  coupled  to 
"•  "TBTsle  line  of  how.  The  plpca  of  the  2-inch  hoae  were  J  feet  long  and  seven- 
^bthi  inch  diameter  nf  nozzle.  The  pi|>e  of  the  3-inch  hose  was  3  feet  long  and  11 
ivbM  disinuter,  redocible  to  I  iucb  diameter  of  nozzle.  The  pnmp  was  worked  at  a 
yrfofsiity  strokes  p«r  niinnte.  The  Imiler  was  of  the  locomotive  pattern  ;  shell 
«^>t(el  Ihree-eighthH  inch  thick,  21  feet  long,  52  Inches  diameter;  Are-box  Tbincbes 
"ig  l^  *3  inches  wide  by  54  inches  high;  the  lubes  were  12  feet  long,  3  inches  diam- 
"a,  »nd  70  in  number.  The  eibauat  of  the  pnmp  could  be  put  into  the  smoke- 
Mid  of  (be  botlur. 

^tbereaaone  for  execntitig  work  near  Richmond  by  day's  labor  do  not  apply  to 
1«  lover  rvacbee,  proposals  for  excavating  the  mal«rial  at  Swan  Point  were  invited, 
'■'iscuDlract  was  entered  into  with  Mr.  Daniel  Consbintine,  of  Baltimore,  whoeom- 
■fpud  Burk  January  9,  1W5,  and  completed  it  May  'i>i.  1'he  total  quantity  of  mo- 
wi>1  moved  was  l&3,t9l.6  cubic  yardx.  A  obannel  100  feet  wide  and  -M  f^et  deep 
*  »»  water  -was  mailo  entirdv  ilimugb  the  shoal.  At  the  lower  cud  the  width  was 
^tntil  lo  150  fert,  Bnd  tbn  depth  to  -H  feet  at  low  water.  The  material  conxixted 
"toft  mad,  mixed  wiih  a  little  Hand  at  the  lower  end.  It  is  believed  that  a  slight 
"|Hr  is  ttiinx  P'^ce  nbera  the  depth  of  cutting  was  sufficiently  great  t^i  make  a  dif- 
J*'M*iii  the  velocity  of  the  current.  The  cutting  through  of  this  bar  enables  vessels 
n*iigl9}f«el  to  navigate  the  river  as  far  a^  KingiUnd's  Reach.  Ad  vantage  of 
■•ltt«  already  been  taken  by  constwise  aloamers.  Those  which  now  ascend  the 
"'trieeking  cargoi-s  are  of  larger  iliuieusions  than  have  ever  come  u)>  before. 

iMrvey  was  made  at  Giliies  Creek  by  stretching  a  wire  anil  sounding  every  10 
wMroM  io  lines  20  feel  apart.  After  the  dredging  wiui  finished  cross-sec tiouH  were 
■™tsk«tiia  Jnne  by  stretching  a  wire  across  at  each  jetty.  Alxo  the  usual  survey 
*unidBfrDm  Drewry's  Ulaffto  ibe  ship  locks  in  lines  lOu  feet  apart,  tbudiatanoes 
'"jig  ^termined  by  intemeoting  angles  from  iwo  tr<insils. 

Tm  rttnltt  of  the  jertHs  work  are  as  follows  : 

'BednHning  of  the  channel  thcongb  Hwau  Point  so  that  vosaels  drawing  191  ''•■^^ 
*>°  iKead  the  river  as  far  as  Kiiigsland's  Reach ;  the  widening  of  Dutch  Gap  to  ta 
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■mount  infllciently  great,  vii,  WO  feet,  to  oeoommodrnte  not  only  the  veaBSls  now  amn- 

Stingtbe  TiTer,  bat  the  probable  eDiargeinentiDBiEeof  TeBBelBforsomeyefttBto  oome; 
B  excavnlioa  of  a  large  amount  of  sand  at  Randolph  Plata,  rendered  decesaary  by 


Bock;  the  widening  of  RocketU  Reef,  and  the  completion  of  the  Jetlie 
cinity,  and  theexcavatinn  of  Oil  Hex's  Creek  shoal.  Tbeanrvey  ftvm  Drewry's  Blnffts 
Richmond  fhoirs  that  the  least  depth  in  the  cbnunel  in  Ihis  Hection  of  tbe  river  lit  13^ 
feet  at  low  tide,  I'qnlvalent  to  17  feet  at  biub  tide.  Allatring  1  foot  leeway,  veweli 
•honld  come  ap  drawing  16  feet.     Tbe  nsnal  practice  is  about  l&l  feet. 

AccompaDjing  tbis  report,  and  forming  ao  important  part  of  it,  are  appended  tablea 
ahowing  the  amount  of  work  execnted  at  eacb  locality  aod  ita  eoxt,  tables  of  the  phys- 
ical characteristics  of  the  river,  statiotice  nf  tbe  lounage  of  vessels  navigating  the 
river,  and  the  qnantities  of  material  moved  by  private  parlies, 
I  have  tbe  honor  to  be  yonr  obedient  servant, 

C.  P.  E.  BUBGWTK, 

AtiitUuit  Engintrr 
UaJ.  Pbtrr  C.  Hains, 

Corpi  6f  Epgintem,  V.  S.  A. 


GtlllM  CVrat  8\oal. 
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206  cnbic  jnrda  satad,  at  13  cents. 
14, 4!>0  cnbic  yards  decomposed  rock  and  gravel,  at  34  cents. 
1, 056  cnbic  yards  solid  rock,  at  |2. 
2U  bowlders,  at  (5. 
2  logs,  at  |5. 
NOTK.— The  contract  price  offered  for  this  waa  11.50  per  cubic  yard,  lomp  amaont. 
The  1&,709  cnbic  yarda  at  tl-50  =f;»,563.50 ;  bfnoe  a  saving  waa  eifected  of  417,(96.49, 
besides  utilizing  the  heavy  material  for  revetting. 
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APPROXtMATB  RATES. 

IrVR  linear  ftet  bnuh  dike,  ino]a<tit)K  revetting,  at  tl.RO. 

6DliDear  feet  Jetty  repaired  at  $3.15. 
HfiH  cubic  jarda  tand,  at  13  cente. 
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Snmbwof- 
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1Mb. 

aotMfind. 

PDgndt 

rtyMinlie. 

"Si-JS" 

..sut     s 

1,T2S                  H 

as 

£.300 

lew 

■«,TM 

•  IT,  SM  11 

46,750  cubic  yards,  *I  37  cents. 

Noix. — This  4G,7MI  cubic  yards  odIt  iuolndes  the  amoaot  removed  by  the  drsdjce 
nod  duposited  by  duoi^i-lichliirB  near  tbe  shore.  In  additiou  there  was  a  Itirge  nmonnt 
of  lODteriat  moved  by  tbehydraolio  pTocess,  whicb  was  washed  away  sndoi  whi 
fiCMiiiDt  is  taken  in  Llie  above  estimate.  The  last  bid  received  for  doing  this 
contract  was  at  B2i  cents  pet  cabio  yard. 

Siean  Foitil,  under  contract. 


>rkby 


JnnuuT.  1S8S  .. 
TebruiTT,  I88S,. 
March,  ISBS 


B,3IR 
IB.TSl 


lO.tiWDtaii    IHVT  a 


SUMUARY  OF  WORK  »0N«  B 


S  UNITED  STATES. 


Total  nnmberof  onbic  yards  sand  and  mnd 189,9 

Total  number  of  cubic  yards  tcrarel,  clay,  and  decomposed  rock ^,2 

Total  number  of  cubic  yards  solid  rool 3,3 

Total  number  of  bow  tdcrs 

Total  number  of  logs 

Total  number  of  iiiles  driven 1,3 

Total  numberof  linear  feet  eitension  and  retiain  of  jetties 1,0 

Total  numberof  liuear  feet  brush  dike  built 6,0 

Total  numberof  linear  feet  holes  drilled  in  rock 1,8 

Total  number  of  linear  feet  holes  drilled  in  clay,  Dutch  Gap 3,8 

Total  number  of  pounds  of  rlynainit*  used  iQ  roofc 1,.^ 

Total  niimber  of  pounds  of  dyoamite  used  in  olay 8,8 

Total  number  of  liol-fs  flred  in  rock 1 

Total  number  of  boU-B  fired  in  clay 1 

T^tAl  number  of  cords  of  brusli  used -. 3,V 

MaferUtl  aiorrf  bg  priral«  partitt. 


1  is    s  '  J 
If  i1  .1 


City  ot  Richmond '    ■.OS*' 

Blchmand  aad  Dinvllle  Railroad > 

RtahmoDd  and  AllPghnny  Riilroad  '        LVI  . 

Chohipiiaks  and  Ohio  Rail »y :    1^860 

Total I  13, 0» 


i,30»  I- I Wham 

i ■  Do. 

> I       6  :  AlmoBdCnA. 
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Pkgiieal  charaderiMUa  Jamm  Biv&,  Tirpiaio — CootfoDed. 
JnxE,  1885 — Cantinaed. 
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'  DvOHiibsr  IS,  1S1»  . . 

FolinurTlS.11180... 

Mi>roblS,l«eo 

!>l<y%lB8il 

J.iiiDUjS^lgai.... 


Febri.»rjr  IS,  IB 
Decernber  21, 1) 


FebTuaiTll.  1«8l 
Unroll  ll.lbU... 
Uinbl7,lgH4... 


COMMEilCIAL  STATISTICS,  1684. 

Exports: 

pioHr 11,353  air 

Cotton 1,1S:|,W)0 

Miicellaueoas lS!l,fl3a 


Total - 


2,597,843 
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iDDorta,  &M  of  dnty  : 

Co«e« : f  197, 055 

Goauo 21,777 

HiwellMiMiu 3,913 

ToUl 222,7*5 

Inpotta  on  vhicli  dutr  was  p4id : 

a>tt *,6e5 

Holane* 7,126 

MumIImimiu 3,7% 

ToUl 15,606 

XMKhtr  of«t»*»l»  arrMitg  to  the  port  tif  BbAmond. 


XnWnid. 

ClURd. 

Dncription. 

,.^ 

^^jTo^it. 

II 

8,  MO 
410, 6» 

' 

hakboB'Habter's  statement. 

Whoh  number  of  taitU  afririag  in  iheport  of  Eichmond. 

iwRoioe  atckmen 340 

Bulu 24 

BfW 36 

wmonerj . ., 652 

^OTE.— This  list  does  not  ioclude  liver  stiMmon,  tug-boula,  oramall  Miling-veiMels 
Lbilinde  in  Virginia  waters. 


IMPKOVEMENT  OF  8HENAKDOAH  EITEK,  WEST  VIEQISIA. 

Tlie  river  aud  harbor  act  approved  Jane  14, 1880,  contains  an  item 
q)propriatiiig  $1,^00  for  improving  the  Shenandoah  Itiver,  West  Vir- 
finis.  The  act  approved  March  3,  ISSI,  contains  ou«  item  appropri-iting 
Vi^fXl  for  Improving  the  same  river,  and  provides  that  neitiier  of  these 
ippTopriations  shall  be  expended  "  until  any  corporate  rights  or  fran- 
cbises  that  may  esist  over  said  river  shall  have  been  reliuquiBhed  to  the 
CDited  States  to  the  satisfaction  of  the  Secretiiry  of  War." 

The  proviso  was  adopted,  apparently,  bectiuse  the  Sheunndoah  Biver 
Sivigation  Company,  oi^anized  under  a  charter  from  the  State  of 
Wm  Virginia  for  improving  the  river,  had  cirrlaiH  cori>oraterightsand 
prinlegev,  among  wbich  was  tbe  right  to  collect  tolls. 

The  charge  of  the  work  was  tariied  over  to  me  July  29, 18^4,  prior  to 
*hieh  date  it  bad  been  under  charge  of  Lieut.  Col.  William  P.  Craig- 
Wll,  Corps  of  Engineers,  U.  8,  Army. 

Colonel  Craighill  submitted  a  project  for  the  improvement  July  9, 
IMO.  He  proposed  to  put  the  river,  or  rather  that  portion  of  it  in 
Weat  Virginia,  practically  in  the  same  condition  that  it  was  before  the 
freshet  of  1877,  by  repairing  and  rehuilditig  where  necessary  the  locks, 
dams,  and  chutes  from  Little's  Falls  to  Harper's  Perry  j  giving  over 
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this  portion  of  it  a  dowQ  Btream  navigation  for  flat-boats  drawing  not 
■tore  thau  18  inches  of  water. 

The  locks,  chutes,  and  dams  referred  to  were  the  property  of  the 
ShenHDdoab  River  iJavigatioii  Company.  On  May  9,  1882,  the  stock- 
bohlerK  of  this  company  held  a  meeting  and  pasaed  resolutions  re- 
linquisLiug  in  favor  of  the  United  States  "all  the  rights, iutereiits, 
projHTty,  franvliiaes,  stocli,  or  appurtenances,"  •  •  •  » nad  all 
works,  improvements,  constructions,  dams,  locks,"  and  virtually  dis- 
banded and  di8<!oIved.  On  February  20, 1883,  the  le^slature  of  West 
Virginia  c<nifirme4l  the  action  of  the  Shenandoah  Biver  Ksvtgation 
Oomiwny. 

By  indorsement  dated  July  21, 1883,  on  a  letter  from  the  Departmeofe 
of -JHsti»'e.  dated  July  2,  ISJif,  the  Hon.  Secretary  of  War  states  tliat 
he  is  "  satisfied  that  tiie  rights  or  frauchist-a  referred  to  in  the  act  of 
March  3, 1881,  have  been  relinquished  to  tlie  United  States." 

In  onler  to  comply  with  section  355,  Revised  Statutes  of  the  United 
States,  relative  to  the  espenditure  of  money  on  sites  purchased  by  tbe 
Government  for  public  buildings,  &c.,  the  Secretary  of  War,  on  July 
3-1,  1S.S;(,  asked  the  Attorney-General  of  the  United  States  to  request 
the  United  8tat«s  attorney  for  the  district  of  West  Virginia  "  to  subuait 
an  abtttrtict  of  the  titles  to  the  bit«s  occupied  by  the  works  of  the  navi- 
gation eompany." 

Theiie  abstnicts,  transmitted  to  me  by  the  Chief  of  Engineers,  U.  S. 
Anny,  on  Jiinunry  7, 1885,  show  that  the  works  of  ibis  eompauy  have 
been  located  on  laud  owned  by  private  parties,  as  none  was  ever  pur- 
chased for  the  sites  of  locks,  &c.  The  district  attorney  iufuriuB  uie 
that  "no  conveyance  to  or  written  contract  with  tbem  or  either  of 
them  WHS  recoiiied  in  tbe  county  of  Jefferson,  where  the  improvements 
were,  or  is  now  known  to  have  been  made."  It  therefore  appears  that 
"when  the  navigation  company  transferred  its  rights,  privileges,  &c., 
it  transferred  no  real  estate." 

Tbe  first  thing  now  necessary  iu  undertaking  this  work  of  iini.rove- 
nient  is  to  acquire  title  to  the  sites  for  the  locks,  &c.  This  can  be 
done  ill  most  cases,  perhaps,  by  purchase  from  the  owners,  or  by  con- 
demnation in  accordance  with  the  provisions  of  river  and  harbor  acts 
making  appropriations  for  the  Shenandoah  River. 

A  good  description  of  tbe  river  will  be  found  in  the  report  of  N.  H.  . 
Button,  assistant  engineer,  dated  December  16,  1879,  and  published  ; 
in  the  Annnal  Report  of  the  Chief  of  Engineers,  U.  S.  Army,  for  1889,  j 
Api>endix  G.  From  this  report  it  will  be  seen  that  to  improve  any  I 
short  section  of  the  tiver  will  be  of  little  benefit  to  it  as  a  whole,  tlie  ; 
depth  over  the  letlges  to  which  Mr.  Hntton  refers,  of  which  there  are  - 
great  nnmbers,  being  only  from  4  to  9  inches  in  tbe  deepest  parts. 

Colonel  Craighill,  in  his  report  dated  January  6, 188U,  states  that — 
All  tbaae  reporU  [referring  to  Hutton'a,  Flak's,  and  Herron's]  indicate  the  verj 
considentlile  eTponse  of  an  attempt  to  alaok  water  ur  highly  improTe  the  narigatioD 
of  Shenandoah  River.  Its  present  importance  as  a  runte  for  laoving  f^i^t  is  not  auf- 
flcieot  lo  JuBtify  the  expenditara  of  a  lane  sum  upon  it.  This  ia  partionlarly  tfne, 
■iooa,  in  ailditioD  to  the  eiiatinK  Vallej  Braoab  of  the  Baltuuora  and  Ohio  fiailwRj 
the  oonatruotiun  of  the  Slitsnanduah  Talloy  Bailway  [sinco  oompleted]  Kema  a* 
asaared  fact.  , 

At  the  present  time  there  ia  uo  commerce  on  the  river,  at  leaet  on 
that  i>ortiou  of  it  in  Wast  Virginia,  and  there  has  been  none  since  1877. 
There  are  two  lines  of  raUroad  running  parmllel  to  it,  and  almost  aloac 
its  very  banks.  If  the  money  most  be  spent  the  best  thing  to  do  wiU 
be  to  restore  to  the  portion  of  the  river  to  which  the  approvriatiou  is 
applicable  tbe  18-inch  dowu-stream  navigation  that  existed  prior  to 
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tlie  fresbet  of  1877,  by  repairing  the  locks,  cbates,  aud  dams  of  the 
oantration  company.  But  it  is  doabtfu)  wbetber  tbe  public  interests 
require  it.  Moreover,  it  most  be  remembered  tbat  tbe  expense  to  tbe 
Government  is  not  limited  to  tbe  lirHt  cost  of  making  tbe  improvement. 
Locks  will  bave  to  be  operated  and  kept  in  workiog  onler ;  and  cbntes 
ud  dams  repaired  as  occasion  requires.  Tbese  will  necessitate  aii 
iDDDal  eipenditnre  bereafter.  Not  lens  than  four  locks  will  be  re- 
qaired,  ajd  if  we  put  the  annual  co»t  of  operating  each  at  tbe  low  figure 
tdOO,  and  the  annual  cost  of  repairs  t<>  the  dams  and  chutes  at  tl,000 
then:  will  be  Deeded  t;J,(iOO  annually  to  render  tbe  iinprovemcnt 
fffretire. 

The  question  is  now  raised  by  tbe  Solicitor  of  the  Treasury.  Can 
Uif  (luvernment  properly  carry  this  improvement  into  effect,  lu  view 
uTtbe  leoent  sale  of  its  property  at  Harper's  i'erry.  ily  the  terms 
of  tbis  sale,  made  in  accordance  witli  the  act  of  Congress  approved 
Jul;  4, 1881,  tbe  Government  has  parted  with  the  identical  [iroperty  it 
nreds  to  make  the  ini prove uieut.  The  Solicitor  sttttes  that  by  the  terms 
«f  the  Kale  as  well  as  by  tbe  law,  "  the  purchaser  is  entitlwl  to  the  en- 
lire  Kuter-power  of  the  Sbenandoah  as  held  by  tbe  United  States,"  and 
toicrng  the  incidents  to  those  privileges,  it  may  be  claimed,  is  the  right 
toerect  and  maintain  dams,  to  open  or  widen  water-ways,  and  in  fact  to 
tdoptall  means  necessary  to  sup[dy  a  certain  volume  of  water;"  aud 
ibe  question  arises,  is  it  practicable  now  to  make  the  imprownieuts 
(ithoDt  infringing  on  the  riparian  and  other  ri(;hts  guaranteed  the  pui- 
tLuer  T  IF  tbe  sale  operates  as  a  bar  to  recovering  the  projierty,  or  at 
kui  a  portion  of  it,  then  the  improvement  cannot  be  made.  But  if  the 
*na  is  willing  to  concede  to  the  Uuited  States  the  right  to  use  such 
'ileras  may  be  necessary,  and  to  sell  back  to  the  United  States  the 
HtM  tif  the  old  locks,  the  improvement  can  be  made. 

Tlie  act  authorizing  and  directing  the  sale  of  tbe  [>roperty  was  sub- 
wqnent  to  the  acta  making  tlie  appropriations.  Did  Congress  have  in 
^^  the  previous  acts  when  the  later  one  was  passe<l  1  It  seems  hardly 
probable  tbat  it  was  intended  to  sell  the  identical  property  needed  in 
lie  proposed  improvement. 

In  view  of  tbe  above  facts,  it  seems  that  further  legislation  is  ad- 
Tiable. 

Money  ttalement. 

Jilj  J,  18M,  MUODDt  »v»il»ble » |I7,a06  20 

JdT  t,  188G,  Muonnt  «xpeDdeddnriag  fiMklywir,  eicluatveof  oaUtuidiog 
iWiUMJnlyl,  1884 I,2S9  HO 

JiljI.  18a&,  amount  ftvaiUble 16,063  40 
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APPENDIX   K. 


UFllOVKHENT  OF  THE  HAJtBOBS  AT  BRETON  BAY  AND  SAINT  JBROHE'8 
CEEEK,  HABTLAND  ;  OF  THE  CHANNEL  AT  MOUNT  VEKNON ;  OF  RAP- 
PiHANNOCK  EIVEH;  AND  YORK  RIVER,  VIRGINIA;  0FTRIBUTARIE8  OP 
THE  LOWEE  POTOMAC,  AND  OF  CERTAIN  RIVEEfl  IN  VIBQINU  AND 
KOBTH  CAROLINA. 


UPOar  OF  MB.  S.  T.  ABERT.  UNITED  STATES  AUEXT,  IN  CHARGE,  FOK 
ras  FISCAL  FEAR  ENDING  JUNE  30,  1885,  WITH  OTHER  DOCUMBNTM 
KLATISG  TO   THE  WORKS. 

DfPEOTEHENTS. 

1-  Ctiuuel  ftt  MoDnt  VomoD,  Virgioia.       .  ID,  PaiQunky  River,  Virf^inia. 

i-  X<«bK«  Creek,  Virginia.  II.  York  River,  Virsinia. 

I  BMon  Bay,  Leoaarotowii,  Md.  19.  Cbickabomin;  River,  Virglaia. 

CMck,  Uarjland.  :^  15.  Dan  River,  betneen  HadiaoD,  N.  C, 

*  ktppabanDoek  River,  Virginia.  '    and  Danville,  Va. 

r  ToMsky  River,  Virginia.  16.  Roan«ke  River,  N«rth  Carolina. 

A  Crbuw  Creek,  Vi^oia.  17.  French  Broad  Rivur,  North  Carolina. 
!'  Mattaponi  Elver,  Virginia, 

BXAIONATIONS  AND  STTBVETS. 

B  Ceakplt  Point,  Virginia,  for  ioe-har-  i  19.  Colonial    IBeacb,    formerly     Wbit* 
bar.  Point,  in]  conntj  of  Westmoreland, 

I  Virginia. 


United  States  Engineee  Offiob, 

Wathington,  D.  O.,  July  27, 188S. 
GsifEEAL :  I  have  the  honor  to  aubmit  herewith  my  annaal  report 
foTthe  fiscal  year  endiog  June  30,  1885,  relating  to  the  improvement 
of  rivers  and  hartmrs  under  my  charge. 

Very  r«apectfaUy,  your  obedJeut  servant, 

S.  T.  ABBRT, 

United  States  Agmt, 
Brig.  GteD.  John  ^ewton, 

Chief  <^  Enffineera,  V.  8.  A. 
61  s  B6I 
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-    niPEOVEMENT  OF  POTOMAC  BIYER  AT  MOUNT  VEBNOH,  TIKGINIA. 

HISTOBT   OF   OPESATIONB. 

(1)  Beferetux  to  reports. — A  histx>ry  of  operatiODS  will  bo  fonnd  id  tbe; 
B«port  of  the  Chief  of  Bugiiieers  for  tiie  year  1883,  page  1003. 

(2)  Deacription  of  original  condition. — The  landing  at  the  wharf  waa 
formerly  made  by  passiug  over  the  dat  bordering  the  channel  of  the  Po- 
tomac for  a  distauce  of  1,90U  fe«t.  The  least  depth  of  water  at  that  lioei 
waa  4  feet  at  low  water.  ' 

{3)  Plan  of  improvement. — The  propoBed  cut  to  the  wharf  was  in-' 
tended  to  have  a  width  of  150  feet  aud  a  navigable  depth  of  6  to  7  feet^ 
with  a  baein  at  the  wharf  of  150  feet  radius, 

(4)  Eeaullg  obtained. — The  channel  was  coDipleted  September  1,  1881^ 
with  a  width  of  145  feet  and  a  depth  of  from  7  to  9  feet,  aud  altbongb 
the  cat  was  made  across  the  tidal  current,  bat  little  filling  has  occurred 
aince  that  date. 

Forty -one  thonsand  three  handred  and  eighty- foorcnbic  yards  of  m» 
teiial  were  removed  in  1880  and  1881,  at  rates  varying  from  12^  to  IT* 
oeuta  per  cnbic  yard. 

(5)  Operaliong  jproponed. — Five  thousand  five  handred  dollars  wifl:. 
be  required  for  the  purpose  of  enlarging  the  basin,  widening  the  chan- 
nel, aud  for  removing  the  silt  which  has  been  deposited  in  the  cat.        < 

The  IbUowing  appropriations  have  1>een  made: 

M«reli3, 1S79 KOO' 

Jane  14,  1080 3,00" 

March  3, 1881 1,50, 


Moneg  gtatanetU. 


/AmODnt  (eatimatod)  reqnired  fiir  oompletion  of  existiDK  projec 
Amoant  that  can  beprontkblT  expended  in  fiscal  rear  ending  J  ai 
-■■■■■  ^-  ^■'  ■  a  of  section  a  of  I 


COMMEBCLU,  STATISnCB. 


Mo  BtateuieDt  of  the  trade  of  the  past  year  has  been  received.    The  Talve  of  ttht 
mento  for  the  feai  lt«a  was  aboat|l^,000.    The  ateamer  W.  W.  Corcoran  makeBdaC,,!* 
tripe  to  HonBt  Vmhoq,  Sandajs  excepted,  oarrjilug  a  large  uomber  of  visitora. 


K3. 

IMPEOVBMEHT  OF  NEABSCO  CBEEK,  VIKGnOA.  ^ 

HISTOBT   OP  OPEBATIONB. 

(1)  Beference  to  reporta. — The  report  of  the  sonrey  will  be  foand :  . 
the  Report  of  the  Chief  of  Engineers  for  1881,  page  947.  For  liistoiZ;! 
of  operations  see  page  1006,  Report  of  Chief  of  Engineers  fbr  the  yel^ 
1882,  Part  I.  ^ 
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(2)  Deicription  of  original  eondition. — Ncabeco  Cr«ek,  situated  Id 
Prince  WillitMu  County,  Virgiuia,  is  a  tributary  of  the  Potomac  Biver, 
ihich  it  enters  at  the  lower  end  of  Occoquan  Bay,  on  the  Virginia 
liore,  about  28  milea  below  Washiugtou,  D.  C  Its  width  at  the  mouth 
isitboat  2,500  feet.  The  width  contracts  to  1,250  feet  at  Willis's  Laud- 
k%.  7,500  feet  from  the  7-foot  curve ;  at  S,300  feet  from  the  Hume  curre 
fte  width  contracts  to  abont  40  feet,  and  continues  at  nearly  the  same 
lidlh  for  a  distance  of  6,470  feet,  or  for  H,770  feet  from  the  7-foot  curve 
lillie  river.  Taking  these  sections  of  the  channel  in  the  same  order, 
tte  distance  from  the  7-foot  curve  to  the  draw  of  the  Alexandria  and 
hedericksbnrg  Railroad  is  6,450  feet,  and  the  least  depth  at  low  water 
ii-X3  feet.  From  the  draw  to  Willis's  Landing  the  distance  is  1,050  feet, 
■d  the  least  depth  ia  2.6  feet.  From  Willis's  Landing  for  a  distance  of 
W  feet  the  least  depth  ie  2  feet ;  from  there  to  Atkinson's  Lauding,  the 
kul  of  barge  navigation,  the  distance  is  6,470  feet,  or  14,770  feet  &om 
Ie Tfoot  curve  in  the  river;  the  least  depth  is  3,5  feet. 

p)  Plan  of  improvement. — According  to  the  original  project  of  im- 
inrement,  the  channel  was  to  be  100  feet  wide  and  7  feet  deep  at  low 
Mter. 

(4)  Amount  expended  and  retults  obtained. — The  channel  was  cotn- 

£1^  to  a  width  of  50  feet  and  a  depth  of  4  to  5  feet  at  low  water. 
^mt  extends  from  tht>  4  foot  curve  in  the  Potomac  Biver  to  the 
I*  part  of  the  creek,  where  a  snfiBcieut  depth  of  water  exists,  a  dis- 
hce  of  5,800  feet.  Five  thousand  dollars  have  been  expended  in  tq- 
^ag  23,613  cubic  yards  of  material  from  the  channel,  at  the  rate  of 
^MDtB  per  cnbic  yard, 
•ne following  appropriation  has  been  made: 
|Wi3,l*Jl 15,000 

jfor  the  fiscal  year  ending  June  30, 1887,  an  appropriation  of  t2Q,00ft 
ireeommeuded  if  Congress  desires  to  continue  the  improvement. 

.Ik  vuA  U  in  tbe  coHeotion  district  of  Alez»ndri%  wbioh  ia  the  nearest  port  of 
ft.  Tbe  neareet  ligbtbonse  ia  at  Fort  WatihiDgtoii.  The  ooUectiona  daring  tho 
Pl  Jtu  ended  JnD«  30,  168^  were  (2,395.63. 

Money  ttatement. 


IhA. 


beiirontablyeipendedinflsoal  jearen 
ilted  in  Gompliaoce  with  ceqniremeDts  of  section  8  of  ri 
brter  »cta  of  1966  and  1867. 


BTATiaTICfi   OF   TBADZ. 

.^uiDg  to  Hr.  H.  A.  Ish  the  following  shipments  were  made  during  the  year 
^«id,™rd»    BOO 


WlnmW,  feet,  B.  M- . 
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IMPROVEMENT  OF  BRETOM  BAT,  LEONARDTOWN,  MARYLAND. 
HISTORY  OF  OFBBATIONS. 

(1)  B^erenee  to  rejiorU. — A  history  of  operatioiis  will  be  foniid  in  th* 
Iteport  of  the  Chief  of  Engineers  for  the  ye»r  1882,  page  1009,  and  in  the 
Report  for  the  year  1883,  page  797. 

(2)  Description  of  original  condition. — Breton  Bay  enters  thePotomao 
River  8:3  miles  below  Washington,  D.  G.  For  a  distance  of  3,600  feet 
its  general  course  from  Leonardtown  is  southeast,  where  it  changes  t» 
soathwest,  and  terminates  at  a  distance  of  6J  miles  from  the  towa  at 
the  18-foot  curve  Id  the  Potomac.  It«  width  at  Leonardtown  is  aboot 
8fi0  feet ;  1^  miles  below  the  width  is  1,660  feet,  and  after  farther  widen- 
ing it  contracts  at  the  month  to  about  1  mile,  ite  least  depth  is  8.8  feet 
near  leonardtown,  which  gradnally  increases  to  18  feet  at  the  mouth. 
Before  improvement  the  bar  extended  from  Leonardtown  to  the  9-foot 
curve  in  the  bay,  a  distance  of  about  1  mile.  The  least  depth  on  it  at 
low  water  was  5  feet. 

(3)  Pinn  of  improcemeitt. — The  original  project  contemplated  dredg- 
ing a  channel  150  feet  wide  and  9  teet  deep  from  Leonardtown  to  tbe 
9-foot  CQire.     A  basin  waa  to  be  dredged  at  the  Leonardtown  Wharf. 

(4)  Reaiiltit  obtained. — The  channel  is  now  115  feet  wide,  and  not  less 
than  8.8  feet  deep.  It  was  found  after  examination  that  the  basin  bad 
decreased  in  depth  at  the  upper  end,  and  that  the  channel  below 
the  wharf  had  also  decreased  in  depth  for  a  distance  of  2,800  feet.  The 
decreased  depth  of  the  basin  and  of  the  channel  below  does  not  seem 
to  have  the  same  cause.  The  basin  appears  to  have  been  filled  by  the 
wash  from  tbe  creeks  and  banks  above  it,  while  tbe  channel  below 
seems  to  Lave  been  much  injured  by  the  injudicious  management  of  the 
steamers.  Both  these  effects  may  be  reduced,  but  it  seems  impossible 
to  remove  the  cause. 

WOBK  DUBrao  THE  PISOAL  YI^R  BNDINQ  JTUNB  30,   1885. 

The  following  is  an  abstract  of  the  bids  opened  ITovember  20,  1S81 : 


Ko.      ITuBt  and  addrei 


1  I  Tbomu  P.  Morgu,  !  Dec.  1.  USt.. 

'      WMblnslon.D.C.    ' 
3  I  Haary  B&etLWuh-  ,  Dm.  1.  1§M  . 

I      IngMn,  D.  C. 
8     J>m«  CalH  ti  Son,  

'      Norfolk,  V». 
«     KstiDtial      Dredging  : 

I     ComMDT,  WIlmlDK- 

'     Ion,  Del 

I    Dn^DE  '  Uunhl.UU. 


[  P.  Stm/ord  Rou,  J«- 
;      MyCltT.  N.J. 


JniMS(MaW..| 
JdhoI.IBW... 


11      Obs  dradge.    Daltj  tTangt,  BM 


jDnel,U«S...i        ISt     One  good  dlppor  dredgv.    Dailj 

■TBrun,  TOO  v>rd>. 
Ibnhl.l8a..i        IS       Raqulalla  rawGliacy. 


lal  '  BoltabU  dredgbg  plant. 


The  contract  was  awarded  to  Thomas  P.  Morgan,  the'lowest  bidden 
at  12  cents  per  cubic  yard.  Work  commenced  December  13,  1884,  ani 
was  completed  January  29, 1885,  daring  which  time  20,359  cubic  yardi 
of  material  were  dredged  from  the  basin  and  from  the  channel  betweei 
Leonardtown  and  the  turn. 

To  prevent  the  effect  of  fllliug  it  was  proposed  to  deposit  tbe  ezeava- 
tion  in  lines  parallel,with  tbe  out  and  to  the  level  of  low  water,  at » 
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dUbuce  of  360  feet  upoD  each  side  of  the  channel.  Lateral  channels 
veretobeleft  where  needed  for  drainage  or  navigation.  Thia  operation 
iru  stopjied  at  the  desire  of  the  citizens,  and  the  effort  to  create  a  cur- 
rent for  preserving  the  depth  in  the  channel  was,  in  consequence,  de- 
feated. 

(5)  Amended  project. — Id  order  to  maintain  the  depth  of  water  in  the 
chftDDel,  I  would  propose  to  widen  tli(  cut  to  200  feet  and  for  a  distance 
of  1  j  miles  ;  and  to  enlarge  the  basiu  to  a  width  of  400  feet  by  800  io 
Icof^h.  So  far  as  it  may  be  permitted,  I  would  deposit  the  material 
ptrallel  with  the  channel,  as  above  described.  The  basin  and  the  chan- 
sd  ahouki  not  be  less  than  10  feet  in  depth. 

The  following  are  the  items  of  the  estimate: 

141,000  eabic  yards,  iX  ISceota  per  cubic  yard ^1,450 

9  per  cent,  for  coDtiogenciea 4,290 

a5,T4l> 
This  work  can  he  com[)leted  for  the  sum  of  $26,000  if  ajiproprtated 
in  one  or  two  years. 

(7)  Amount    expended, — Between  the  years  1879  and  March,  1885, 
1^,000  have  been  expended  in  excavating  131,358  cubic  yards  of  ma- 
tcfial  at  rates  varying  from  12  to  18  cents  per  cubic  yard. 
The  following  appropriations  have  been  made : 

hat  18, 1878 $5,000 

Iireh3, 1879 4,000 

JineM,  1880 :(,000 

ltreh3,lSBl 3,000 

%»rt2,  18W 5,000 

Jjj5,1864 ; 3,000 

Tutal 23,000 

Tbe  work  >■  in  tbti  oolleclion  district  of  Annapolia,  nbicb  is  tbe  iicHrest  jiort  of 
•aj.  The  collections  for  the  je»r  ended  June  30,  1882,  were  H,0O9.a3.  The  work 
•  io  the  Fifth  Light'RoDse  District,  and  the  neareet  ilgbt-honse  is  Blakietone  lalaud 
Eilkt. 

Monetf  atatement. 

Ixmnt  appropriated  by  act  approved  Jnlj  5,1684 $3,000  00 

i*\j  1,  1885,  amount  expended  dnringfiscal  year.exelasiTeof  outetuidiDg 
btbilitiea  Jnly  1,  1884 -i.McM  16 

Wyl,  1885,  amount  ftvailsble 47  64 

IimouDt  (estimated)  reuairud  for  completion  of  exiatiue  project !%,OuO  GO 
iBMHiDt  ILat  can  be^rofltabl^ expended  in  tlscal year  ODdiUK  June  30, 18ST    i!G,000  UO 
Babmitted  In  conipliftnce  with  reqniKnients  of  section  'J  of  river  aixl 
:    harbor  seta  of  1866  and  1867 

.    StatUtie*  of  Iradtfor  1864,  funiihed  by  Mr.  if.  F.  Moore. 

yatural  prvdaot*. 

Arttoln  I  Tala&  '  Artlclsa.  Value. 


Inn  (bar.  pig, ud  Mrap) tl.Ota 

I  Lard,  - J.BM 

I  Lumber  and  loRi M.«(HI 


Saadprnltn' j  iziow  .1  Pouiow"- - ■ -'- 'i.W 
_     ndo^Mera —  '  " 


!  llt.Wn  ;  Railroad  til 

SM  Hbeep  Bod  lamb*. SO.IWI) 

I,  Ml  SUTSg  and  bsrrel  Umber i,W) 

.   SS.I»D  Tobaofo M,W» 

.1    l.ttOO  Wood.... 3^0W 

.,    «,000  Wool 2,000 

.     S,OM  .  
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JfaoK/aolurcK  far  1834. 


ARTkuItuiwl  DiMhliieauid  inplementi .  ■ .  t39,DM     Llqnon 

CutlnOB   6,IXH>  .    Hill  muhliwrT 

Commenl G.OOO      U>cblner;  (other  thu  agrlcnltanl 

Diaei  nud  ctiemioali ig,  000  ii      mUJ) 

~inm»ra MpOOO  .  Hilireed 

_  anr 10, 000  I  WaEODs,  cittIuim,  &o. 

FDrnltnrs ...       S.000  ll  Woren  Mirics 

GroocrlM M,  Ouo      BdoU,  *tio»,  hMa.  uidoftEM 

HkTdwKn W.OOD 

I^MhOT 4000  i]  Total 

K4. 

IMPEOVEMENT  AT  NOMINl  CREEK,  VIRGINIA. 
HISTORY  OF  OPERATIONS. 

(1)  Keferimix  to  reports. — The  report  of  the  final  survey  will 
in  the  Keport  of  the  Chief  of  Engineers  for  1873,  page  822.    T 
of  survey  from  the  ferrv  (Nomiai  Whivrf)  to  the  head  of  tide-' 
Beale's  Mill  will  be  fouud  in  the  Report  for  18H1,  page  954, 
tory  of  operations  to  June  311,  1884,  se«i  Reports  from  1883  to  1 

(2)  Description  of  creek  before  iwipro  cement— Nomini  Creek 
ntary  of  the  Potomac,  which  it  enters  about  82  miles  below  V 
ton,!).  C,  Its  general  course  through  Westmoreland  County 
east.  The  lauding  at  Komiui  Ferry,  about  3  miles  above  the  n 
reached  after  pEissing  a  bar,  which  had,  before  improvement,  b 
of  water  upon  it  at  low  water.  Between  the  head  of  the  bar 
ferry,  the  depth  waa  ample,  t>eing  fW)m  9  to  12  or  more  fe« 
length  of  the  bar  from  White  Point  to  Hickory  Point,  at  the  ui 
was  4,100  feet.  From  the  mouth  to  the  S-foot  curve  in  Nomin 
the  Potomac  the  distance  was  1,600  feet. 

Vessels  drawing  5  feet  of  water  cau  proceed  for  a  distance  of 
above  the  ferry.  Barges  can  navigate  to  a  bridge  near  r  ' 
which  is  abont  2}  miles  fkim  the  same  point. 

(3)  Plan  of  improvement, — The  improvement  proposed  in  the 
project  was  to  dredge  a  channel  100  feet  wide  and  9  feet  dee 
water,  from  the  9-foot  curve  in  Nomini  Bay  to  White  Oak  Poii 
tauce  of  4,400  feet.  The  large  increase  of  trade  which  folia 
opening  of  the  new  channel  called  for  an  amended  project,  wl 
submitted  in  1882.  The  amendment  consisted  in  the  propose 
ing  of  the  main  channel,  and  in  cutting  a  tributary  channel  fro 
field  Bay  (on  the  right]  in  an  oblique  directtou  to  the  main  chai 
supplementary  to  this  cut,  the  closing  of  the  old  channel  for  t 
bay  was  pro|>osed.  The  old  side  chanuel  is  objectionable  for 
sous:  It  causes  the  extension  of  White  Point,  which  eacroacb 
each  year  upon  the  main  channel,  aud  it  conducts  a  strong  ebb 
which  impinges  on  the  bows  of  the  entering  steamers  and  fon 
into  the  slioal  water  on  the  opposite  side.  The  widening  of  t 
channel  is  necessary  for  the  safe  navigation  of  the  steamers  fro 
more  and  Washington.  The  total  cost  of  the  project,  orig^ 
amended,  was  $62,500.  j 

The  suspeusiou  of  the  work  for  two  years  and  its  slow  execud 
increased  the  ooutingent  expenses.     Steamers  have  grounded 
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diaUovs  boandiag  the  main  channel  aod  have  reduced  its  depth.  I 
wgQme  that  the  work  has  been  increased  about  t4,000  more  from  these 
cftiues. 

TbetoU)  for  the  work  wonld  thererocebe t(i3,600 

The  UDDDDt  expeDtlMl  has  been .- 'H,  500 

AmoDnt  to  be  eipeniled 30,000 

This  Sara,  if  granted  in  one  or  even  two  appropriations,  would  make  a 
satisfactory  channel  to  Nomini  Ferry  of  a  width  of  200  feet,  and  a  depth, 
it  low  water,  of  not  less  than  0  feet. 

In  1881  an  estimate  was  aubniitt«d  for  extending  the  work  from  Pros- 
pKt  Wharf,  1^  miles  above  Nomini  Ferry,  to  Davis's  White  Point,  and 
Ikence  to  the  bridge  on  the  Warsaw  road,  a  distJtnce  of  a  little  more  than 
Similes.  The  amount  of  the  estimate  was  $fi2,0OO.  iNo  project  was 
nbinitted  for  the  work,  which  was  regarded  as  secondary  to  the  woi% 
to  be  done  between  Hickory  Point  and  Nomini  Bay. 

(4)  Beavltt  obtained. — Thirty-two  thousand  five  hundred  dollars  have 
been  expended  in  dredging  74,874  cubic  yards  of  sand  and  shells,  which 
hi  Kttulted  in  securing  a  channel  about  100  feet  wide  and  9  feet  deep 
from  the  9-lbot  curve  in  Nomini  Bay  to  White  Oak  Point,  a  distance  of 
1,100  feet  Steamers  now  trade  where  formerly  only  small  vessels  draw- 
JDg about  3  feet  of  wat^r  could  reach  at  high  tide. 

(3)  Work  done  during  the  fiscal  year  ending  June  30, 1885. — No  appro- 
priibons  were  made  for  work  during  this  year. 

(6)  Work  proposed  for  the  fiscal  year  ending  June  30, 1887. — It  is  pro- 
ponid  to  complete  the  work  acconling  to  tLe  project  submitted  in  18S2 
ud  described  above,  namely,  to  widen  the  cut  to  200  feet  for  a  distance 
4f  5,700  feet  trom  the  9-foot  curve  in  Nomini  Bay  to  Hickory  Point. 

The  following  appropriations  have  been  made : 

■utli3,18ra 110,000 

JB»!t.tS74 6,000 

lidii.  1W5 5.O0O 

■«reh3,  1879 2,500 

Ju«14,l8aO 5,000 

IUth3,  IBSl 2.000 

A^WS,  188S 2,000 

Total 32.500 

Tl*  work  ia  in  the  coIlectiOD  diatrict  of  Tappohaunook,  which  is  the  Dearest  port 
<f<Dlry.    The  coUtMitioiiB  for  the  year  eodiiig  June  30,  1)M2,  were  |1,451. 

A  chart  of  Nomini  Greek  and  part  of  the  Nomini  Bay  accompanies 
ttii  report 

Money  statement, 

IlmaoDt  (estimated)  rennired  for  cooipletioD  of  ezinting  project 131,000  00 
Anmmtlhatcan  be nrofltalily expended  io fiscal  feareD<linKJiine30,I8d7    30,000  00 
Bnboitted  in  oompliance  with  requiremeDts  of  section  i  of  river  and 
kubot  acts  of  isee  and  imf. 


BTATISTICB  OF  TRADE  FOR  I8rM. 

Jit.  C.  W.  Kidle^  tnakea  the  followinK  report : 

Jy  principal  shipments  by  steamer  are  ojHterij,  fish,  poultry,  eg)(H,  live-stock,  truit. 
J<"iw,  and  eraju.  From  actual  accounts  aod  careful  eatimfttes,  the  trade  to  and 
nonNominiCreekl  ...  .._... 
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Ur.  F.  E.  Tubman  reporia  tbe  following  eliip men t«  by  aailing  veawls: 
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HISTOST  OP  OPERATIONS. 

(1)  Re/ermee  to  reports. — A  re|H)rt  and  estimate  will  be  found  in  the: 
Report  of  the  Chief  of  Engiiiecrs  for  1881,  Part  I,  page  935.  The  Re- 
ports of  1881, 1882, 1883,  188d,  and  1885  give  the  work  done  since  that 
date. 

(2)  Origiiial  condition. —  Saint  Jerome's  Creek  lies  wholly  in  Saint 
Maiy'R  Connty,  Maryland,  and  enters  Chesapeake  Bay  6  miles  north  of 
Point  Lookout  and  91  miles  tsouth  of  Baltimore.  It  is  formed  by  two 
pronffs  or  branches,  a  south  prong  and  a  north  prong.  The  latter  has 
a  depth  varying  from  6  to  15  feet  for  a  distanee  of  about  1 J  miles.  The 
average  depth  in  the  small  channel,  which  connects  the  ponds  used  by 

,  the  Fish  Commission  for  experiments  in  hatching  oysters,  was,  before 
improvement,  about  one-half  a  foot  at  low  water.  A  bar  at  the  month, 
between  the  9-foot  curve  in  the  bay  and  Corsey's  Point,  has  a  length 
of  2,193  feet,  and  a  minimum  depth  of  2.8  feet  at  low  water.  The 
banks  are  low;  the  land  is  level  and  sandy. 

The  nearest  harbors  of  refuge  are  the  Patiixent  River  to  the  north, 
and  Saint  Mark's  River,  iu  the  Potomac,  about  30  miles  distant.  From 
its  situation  it  is  evident  that  Saint  Jerome's  would  aflbrd  a  convenient 
harbor  of  refuge,  particularly  for  small  sailing  vessels  and  oyster-boata, 
if  the  bar  at  the  mouth  were  removeil 

(3)  Plan  of  improvement. — The  original  project  contemplated  dredg- 
ing a  continuous  channel  through  the  bar  and  into  the  south  prong  ai 
far  as  the  "Hatching  Pond."  For  conveuienceof  description, this cbfui' 
nel  vas  divided  into  an  outer  and  an  inner  channel,  the  dividing  lint 
l>eing  at  the  month  of  the  creek. 

Firgt.  The  outer  channel  was  ta  be  dredged  to  a  width  of  100  feet; 
a  length  of  2,193  feet,  and  a  depth  of  9  feet  at  low  water. 

Second,  The  inner  channel  was  to  be  drodgetl  to  a  width  of  40  feet,  i 
length  of  3,742  feet  from  Corsey's  Point  to  the  wharf  of  the  Fish  Com 
mission,  and  a  depth  of  6  feet  at  low  water. 

(4)  Amount  expended  and  results  obtained. — The  cost  of  the  work  uj 
to  June  30, 1884,  was  $I],.54>0. 

The  inner  channel  has  been  dredgeil  to  a  depth  varjing  from  3.7  to  ( 
feet  at  low  water.    Its  width  is  about  30  feet. 

The  enter  ebaouel  is  now  in  progress. 

The  least  depth  at  the  close  of  the  fiscal  year  June  30,  1884,  waa  3.) 
feet  at  low  water. 

DiqitizedovGoOQlc 


APPENDIX  K — EEPOET  OF  ME.  8.  T.  ABERT.      969 

The  vorb,  partiCDlarl;  on  the  bar,  ba«  always  been  regarded  as  ex- 
perimental. Tbe  preservation  of  the  depth  is  doabtfnl,  for  reasons  whicb 
hare  been  stated  iu  former  reports. 

The  effect  of  the  cnt  between  the  pouds  will  be  to  enlarRe  the  tidal 
reenroir,  and  the  increased  outflow  will  tend  to  preserve  the  de))th  npoD 
the  bar. 

If  this  work  is  successful,  9aint  Jerome's  Creek  will  become  an  im- 
portaot  harbor  of  refuge. 

(5)  Work  dime  during  thejUeal  year  ending  June  30,  1885. — All  work 
<n  this  creek  is  done  by  dredging  under  contract. 

Tbe  following  is  an  abstract  of  the  bids  opened  November  20, 1884 : 


^^    .  Tims  of  oom-     Time  of  cmo- 
3|g         iDaDMmeDt,  pletlOD. 


)b«  C^w  &  Sod.  Nor- 

Ut.Va. 
sum*)  Diedgimi  Cnu- 
j»j,  Wlloingbn),  Del- 
Etstv  Biroh.  Wh1iId(- 

t«:».c. 

UtlBon  Drfldflnft  Con- 


.|  One  good  dippi.r-dredge. 


Deo.  1. 1881...    Jaiifll,lB86...    ODeOegcwd  dfpperiliedKe. 
Ju.  1,  ISK...'  Jane  1,1881...'  One  ormoTedipptTdndge*. 


■■;,  IWUn. 

■UiriiftCuBiDnDradK.         X    JnseSO.  1«e6.. 

luCorepAny,  New  Yerk  i 

ileWd    U,    P«Tn,   Al-  '       23fti 

bur,  N-  ■y-  I 

P.  Beafeid  Rose.  Jm—J  Hi     Dee.  1.  1884... 

CMj,  V.J.  '  \       ^  .  I 

ne  contract  was  assigned  to  James  Oaler  &  Son,  of  Norfolk,  Va., 
fc  lowest  bidder,  at  13  cents  per  cubic  yard.  It  was  entered  into 
Atcember  18,  1884,  and  approved  by  the  Chief  of  Engineers  January  9, 
ISIS.  Tbe  dredging  was  begun  February  2,  1885  ;  51,954  cubic  j  ards 
«ere  dredged  np  to  the  close  of  the  fiscal  year  ending  June  30,  188S. 
Ac  greatest  number  of  cubic  yards  dredged  per  day  was  824,  tbe  least 
nil24. 

The  material  taken  from  the  cut  between  the  9foot  curve  in  the 
ktiuid  Deep  Point  varied  as  follows: 

Between  the  9-foot  curve  and  Buoy  No.  4,  about  one-third  of  the  dis- 
t»«ee  to  Ooniey's  Point,  the  material  is  hard  sand  ;  from  this  point 
(B«^  No.  4)  to  Station  8,  in  the  curve,  which  is  about  500  feet  inside 
tfCorsey's  Point,  tbe  material  is  principally  soft  mnd  ;  from  tbe  last 
pttDt  to  100  feet  outside  of  Deep  Point  tbe  material  is  comjiosed  of 
Htd,  clay,  and  gravel. 

Kot  quite  one-balf  of  the  material  to  be  removed  has  been  dredged.  The 
*(rt  will  be  completed  in  the  early  part  of  the  fiscal  year  ending  June 

ne  relation  of  the  work  done  to  the  whole  project  may  be  considered 
»der  the  following  heads,  vis,  tbe  inner  channel  and  the  outer  channel. 

(1)  The  inner  channel. — The  project  proposed  a  width  of  40  feet  and 
a  ^th  of  6  feet  at  low  water. 

(2)  Tke  outer  ekannel. — llie  project  proposed  a  width  of  100  feet  and 
a  d^th  of  9  feet  at  low  water.  The  onl«r  channel  has  been  completed 
with  the  prescribed  width  and  with  a  minimum  depth  of  8  feet  at  low 
»«er. 

.  ScHoe  irregularities  which  exist  will  be  removed  before  tbe  contract 
1*  C(»Dpleted. 
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Before  the  iinpruvemeut  tlie  depth  of  water  on  thia  bar  was  2.8  feet 

The  inner  channel  has  been  dredged  to  aniiuimnm  depth  of  3.7  feet  at 
low  water ;  ita  present  width  is  30  feet.  This  is  a  little  more  than  oii^ 
half  of  the  deptli  and  three-fourths  of  the  width  proposed  in  the  pruj- 
ect. 

The  inner  channel  will  reqaire  an  additional  appropriation  to  make 
the  degitfa  and  width  desired  by  the  Fish  GommissiOD,  vis,  a  width  of 
40  feet  at  bottom  and  a  depth  of  6  feet  at  low  water.  To  continue  the 
excavatioQ  to  the  above  dimensions  will  cost  abont  (26,000. 

If  about  $18,000  are  expended  iu  one  season  the  channel  will  thenbt 
20  feet  wide  at  bottom  and  6  feet  deep  at  low  water. 

The  expenditure  of  $8,0CH>  more  the  following  season  will  complete 
the  work  desired  by  the  Fish  Commission. 

This  appropriation  is  expressly  asked  in  the  interest  and  at  the  desiw 
of  the  Fish  Oooimissiou.  It  is  but  fair,  however,  to  state  that  ererj 
cubic  yard  removed  is  eqaally  in  favor  of  the  object  of  making  Saiul 
Jerome's  Creek  a  harbor  of  refuge.  Every  cubic  yard  removed  froii 
tbe  inner  channel  will  increase  the  tidal  reservoir  in  proportion  to  tht 
amount  of  removal.  It  will  also  increase  the  tidal  cnrreut,  which  cat 
alone  keep  an  open  channel  over  the  outer  bar. 

Tbe  following  appropriations  have  been  made : 
March  3,  1881 ffi.SI) 

Auguats,  leea 5,00 

Jn^5,  1H84 15,  tW 

Total 26,50 

Tbe  nork  ia  in  the  collectioo  diatrict  of  AoDapolis.  The  neoreat  light-hoaae  i 
PniQt  Lookoat,  t!  milea  diataiit. 

NoJK}/  statement. 

July  1,  1884,  amonnt  available $M  0 

Amount  appTopriat«d  by  act  approved  July  5,  1884 15,000  0 

15,054(1 
Jul;  1, 1885,  amouDt  ezpeoded  datlDg  flacal  year,  exclusive  ot 

outetaniliiig  liabilities  July  1.1884 |6,601  58 

,  July  1,  1885,  outstanding  liabilities 2, -241  92 

8, 813  A 

Jol.v  i,  1885,  amouut  available 6,210  I 

iAuiount  (eati mal-nd )  required  for  c»iii|i1etioii  of  existlnff  project 26,000  ( 
Amount  that  can  be  nroAtably  expeudGd  in  fiscal  yeareuding  JuneSO,  18S7    IH,  OOU  I 
Submitted  in  conipliancu  with  requireuentaot  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 


SWistietof  lr<iaf/orl88i,/urni$ked  frj  ifr.  G.  O- Jujnw. 
Kataral  prodiicli. 


Altlolw. 

m'nlS'iS 

r«*ipl, 

Fooltry 

Beet  ind  otbnr  cattle 

1^1  uid  oyntcn. 

Frqlte  (green  snd  dried) . . , 

B&'/.'///.'.y////.'..'.'.'.'.'.'. 
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K6. 

IMPEOVEMENT  OF  THE  RAPPAHANNOCK  RIVEE,  VIRGINIA. 

H18T0EY  OP  OPBEATIONS. 

(1)  Reference  to  reports. — A  sammary  of  operationsfrom  tlie  commeuce- 
ment  of  tbe  work  to  the  ead  of  the  fiscal  year  ulosing  Jaue  30, 1882,  will 
be  foand  id  tbe  Beport  of  tlie  Gbief  of  Engiaeers  for  tbat  year,  page 
1017;  almoin  tbe  K«i>ort  for  1883,  page  802.  The  Report  of  the  survey  of 
Ci}it.  Joseph  P.  X.  Maosfield,  made  iu  1853,  will  be  found  in  tbe  report 
itftheChlefof  Engineers  for  1874,  page  36.  In  the  same  volnme,  Part  11, 
page32,  will  be  found  the  report  of  the  sarvey  made  in  187U. 

(2)  Original  condition. — The  Kappahaiiiiock  from  Fredericksburg,  the 
head  of  navigation,  to  the  Chesapeake  Bay  is  about  lOC^  miles  in  length 
aeuoreil  on  the  charts.  It  enters  Chesapeake  Bay  119  miles  below 
Baltimore.  Its  general  course  is  southeast.  Its  width  at  Fredericks- 
In^  is  abont  300  feet,  and  it  continues  narrow  with  two  exceptions, 
niuely,  at  Tobago  Bay  and  Green  Bay  as  far  as  Occupacia  Creek,  66^ 
Biles  below  Fredericksburg,  where  its  Quvial  character  disappears.  At 
Ihu point  its  width  is  about  one-half  a  mile;  from  here  it  gradually 
ii<lei]a  in  its  course  and  becomes,  at  its  month,  3^  miles  wide.  The 
tUa  range  &om  2.5  teet  at  the  mouth  to  about  4  feet  at  Fredericks- 
hrg. 

Freshets  are  of  short  duration,  rising  to  about  20  feet  at  Fredericks- 
hrfrand  are  but  slightly  felt  at  Port  Boyat,  29^  aules  below. 

Vit  following  table  shows  tbe  highest  wat«r  at  Fredericksburg  for 
•cb  month  &om  1879  to  1885 : 
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3.»' 

4.(1 
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Belative  order  of  months,  arranged  with  reference  to  occurrence  of 
Atahets,  as  follows ; 

February  (greatest  occurrence],  Jannary,  March,  April,  December, 
October,  May,  low -water  months ;  September,  November,  June,  July, 
AagoBt  (leant  frequent  freshets);  highest  known  freshet,  23  feet.  May, 

The  banks  are  generally  high,  and  with  few  exceptions  permanent  in 
Rlope,  and  the  coniitry  throughout  the  extent  of  the  river  is  well  culti- 
vated, and  has  for  many  years  been  occupied  by  nu  intelligent  and 
»<althy  oommnuity  of  farmers. 

Id  1871  the  depth  at  low  water  upon  the  principal  bars  was  as  fol- 
lows: At  Fredericksburg  it  was  4  feet  at  low  water;  at  Spottswood  it 
w>8  6;  at  Castle's  Ferry  and  Farley  Vale  8,  feet ;  at  Tobago  Bay,  below 
Ifaaxatico,  and  at  Kaylor's  Hole  it  was  7  feet. 
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Tbe  following  distaaoea,  from  the  railroad  bridge  at  Fredericksburg 
to  the  steamboat  laadiags  are  taken  by  scale  from  United  States  (Joaat 
Survey  charta : 


Whtrt  It  FredsriokBbnrfi. . . 

Vrederlckabanc  B*r 

Pollock'aBoT 


Ztat   1 -Whw/nowSaylor'* 

Pntt>  RsMh  Bar 1.110   '  H^lor's  Hot* -. 

SpotUmwd  Bar  (Oliptrl ..- I      4.1M      Tsppkhannook 


IX  (nppwl..-- 4.11.       — „ — 

irfloiror) f     4.730      Wara'a      

rotuakrlUTeT... 
- ,    Bo«l«r'a 

W  Vale  Bar 12.690      Shm'g 

illflVi  Bar [    17,500   '  Ba;Fon 


UouNackBar ;  lO.WO      BoirW 

FarlB.  Vale  Bar  - 

Kadcllffn'i  Bar  .  _  __    _ 

HopTBi^ i  lg.SJ6      WatorVlei 

CllS«... --- 

CaonlDE 


Spillmi 

POTtH 


Weat  nrbuw  or  Roblnion'i 


zo-Hiu      MiiryPrlntllloDtn  D[  (;arratoiB>ii  a<  «• 

81.375      MlUsDbeck.  i     RItbi.  ■"■"" 

34.000      Carter'aCreeknniaTf  tUoDtta  of  Car-  _  ,™ 

Si.  760  ii  Jamea'a  Wharf J     tor'aCnek.  "''" 

8S.S35  li  RlTurVlew M.»0 

41.B75  I   MUlCnwk 100  ■» 

46.000      NorthKnd 1M.IBS 

47.600'   WilBOD'a  Wharf I05.BM 

41.500  .;  lIontbDf(herii-er 10t.MO 


(3)  Plan  of  improvemetU. — According  t4)  the  original  project,  the  ]>ro- 
posed  cuts  were  to  have  a  navigable  depth  of  irom  9  to  10  feet  at  low 
water  with  a  width  of  100  feet  at  bottom  through  all  the  bars.  Train- 
ing-dikes were  recommended  for  the  preservation  of  the  depth,  but  the 
method  of  construction,  position  of  the  dikes,  and  estimate  of  cost  were 
left  for  future  determination. 

In  1879  a  general  estimate  was  submitted  which  included  these  omis- 
sions, and  also  the  cost  of  increasing  tbe  depth  aud  width  of  the  chan- 
■el.  It  was  not  practicable  to  fix  precisely  the  location  of  the  dikes  or 
the  dimensions  of  the  cuts,  as  the  work  advanced  slowly,  and  changes 
must  occur  before  the  point  of  improvement  coold  be  reached. 

The  convenience  of  a  general  estimate  is,  however,  obvious.  The 
calculations  were  based  upon  a  channel  which  should  have  a  width  of 
from  lOO  to  150  feet,  and  a  depth  of  10  feet  at  tow  water  as  far  as  Port 
Koyal,  29^  miles  below  Fredericksburg,  aud  tbeuce  to  the  mouth  tba 
channel  should  not  be  less  than  200  feet  in  width  with  a  depth  uf  not 
less  than  15  feet  at  low  water.  The  estimate  included  such  dikes  as,  at 
the  time,  seemed  necessary.  It  was  expressly  stated  that  before  lie- 
ginning  the  improvement  at  any  locality,  a  careful  survey  and  flnal  plaa 
Bhoald  be  prepared.  The  total  cost  of  the  work  was  estimated  to  b« 
•291,000. 

(4)  Amount  expended. — From  the  adoption  of  the  project  in  1879  to 
the  end  of  the  fiscal  vear  closing  June  30,  1885,  tbe  amount  appropci- 
ated  is  $77,000.  Of  this  sum  #24,159.34  have  been  expended  between 
Fredericksburg  and  Farley  Yale  bars  (a  distance  of  12.6  miles)  in  dredg> 
log  119,061.8  cubic  yards  of  sand  and  silt  up  to  June  30, 1885. 

A  larger  sum  has  been  expended  on  the  construction  of  dikes  between 
Fredericksburg  and  Farley  Yale  (12.6  miles)  amounting,  since  the  adop' 
tion  of  the  present  project  in  1880,  to  $41,227.77.  The  balance,  $11,612.89, 
will  be  exi>ended  in  dredging,  chiefly  at  Fredericksburg  and  Spottawood 
bars,  wbich  will  be  completed  in  the  early  part  of  the  fiscal  year  cudimg 
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June  30,  1886.  These  sams  amonnt  to  the  total  of  the  appropriation 
note  Jniie  14, 1880,  or  to  $77,000.  About  one-fifth  of  the  nppropriatioti 
made  Jaly  5,  1884,  has  been  expended  iu  repairs  mode  necessary  by  the 
damage  done  to  the  work  during  the  previoas  year  of  saBpeoBion  of 
operations.  SuBpension  of  work  and  slow  progress  od  accoantof  want 
of  AiadB  will  necessanly  increase  the  cost  beyond  the  amonnt  of  the 
Htimate. 

15)  Bttulta  obtained  by  work  of  improvement  up  to  Jwae  30,  1884. — Be- 
tween Fredericksburg  and  Farley  Vale  the  chanuel  has  a  depth  of  not 
\m  than  8.1  feet  at  low  water,  and  a  width  of  aboat  100  feet  for  12j 
Btles,  the  distduce  which  Iiatt  been  improved.  The  result  of  the  im- 
pnTement  at  each  of  the  bars  has  been  as  follows : 

The  Fredericksbnrg  Bar,  which  had  before  improvement  bnt  4  feet 
H  low  water,  has  dow  from  8  to  10  feet. 

Pollock's  Bar,  which  had  before  improvement  7.3  feet,  has  iiow  a 
nnimniD  depth  of  9  feet  at  low  water. 

Beniard's  Bar,  which  had  before  improvement  8J  feet,  has  now  a  mini- 
■nm  depth  of  9  feet  at  low  water. 

Pratt's  Beach  Bar,  which  had  before  improvement  8.3  feet,  has  now 
li  feet  at  low  water. 

Spottswood  Bar,(Dpper^,  which  had  but  6  feet  at  low  water,  has  now 
l}feet. 

Spottsvrood  Bar  (lower),  has  from  9  to  10  feet,  where  formerly  It  had 
kot  6  feet  at  low  water. 

Cutle's  Ferry  and  Farleyvale  bars,  which  formerly  had  8  feet,  have 
■w  from  9  to  10  feet  at  low  water. 

Tbe  navigable  depth  at  high  water  varies  from  12  to  15  feet  for  a 
btaoce  of  about  124  miles,  as  far  as  the  improvement  has  advanced. 

(fi)  Wori  during  tte  figcal  year  ending  June  30,  1885. — No  appropri- 
■in  was  made  for  the  flscalyear  preceding  the  present  one,  and  do  work 
wdone  upon  the  Rappahannock  during  that  period. 

for  the  current  fiscal  year  $20,000  were  appropriated  July  5, 1884. 

After  a  year  of  suspension  a  careful  examination  of  the  condition  of 
tht  bus  and  dikes  was  necessary  before  operations  coald  be  begun. 

Several  of  the  dikes  between  Fredericksburg  and  Farley  Yale,  a  dis- 
Bwe  of  12.6  miles,  which  had  been  left  in  an  unfinished  condition,  were 
hud  much  damaged  by  the  floods  of  the  previous  winter.  Other  dikes 
y>A  been  injured,  and  some  silting  had  occurred,  chiefly  at  the  Freder- 
Rbbnrg  Bar. 

For  several  years  past  it  has  been  found  economical  to  build  the  dikes 
l)y  hired  laborers,  under  the  direction  of  an  overseer. 

It  was  thought  advisable  to  again  try  the  contract  system.  A  part 
of  the  dikes  was  offered  for  contract,  and  a  part  was  repaired  by  hired 
lib«, 

Tbe  following  work  has  been  done  by  hired  labor : 

itfair  of  d^cea  at  Fredericksburg. — This  work  consisted  in  driving 
>KT  piles  at  Dike  No.  4,  substituting  bands  for  bolts,  and  fixing  new 
tiei 

igMitV  of  dikes  at  PoUocl^s  Bar. — This  work  consisted  of  replacing 
»d  bolting  logs  iu  Dike  No.  3,  in  repairing  Orib-dikes  Nos.  1  and  2,  and 
iaonking  mattresses.  (Pollock's  Bar  is  1.5  miles  from  Railroad  Bridge 
M  I^wdericksburg.) 

^*^  at  Bernards  Bar,  2.02  miles  from  Railroad  Bridge  at  Fredeirickt- 
wf,~A  new  crib  dike  109  feet  in  length  was  built  at  a  cost  of  $5  per 
.  boMT  foot.    Some  repair  of  old  dikes  and  Bome  mattressiug  were  done. 
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Repair  of  dikes  at  Pratt's  Reach  Bar,  3.51  mtleg  from  Railroad  Bridj 
at  Fredericksburg. — Logs  were  replaced  aud  bolted  on  Dikes  Noa.  1,! 
and  3.    Teuder  piles  were  braced  and  mattresses  sunk. 

Repair  of  dikes  at  Castle's  Ferry  Bar,  8.16  mites  from  Railroad  BrWj 
at  Fredericksburg. — Tliis  work  cousisted  in  re[>lacing  and  bolting  logs. 

Repairs  at  Spottstcood  Bar,  4.19  to  4.73  miles  from  Railroad  Bridge  a 
Fredericksburg. — Tbia  work  consisted  in  mattressing. 

Repairs  at  Farleyvale  Bar,  12.63  miles  from  Railroad  Bridge  at  Frti 
ericksburg, — Tbis  work  consisted  in  replacing  and  bolting  logs. 

DIKES  BUILT  BY  OONTEACT. 

The  following  is  an  abstract  of  tbe  bids  received  in  response  to  ad 
vertisement  dated  November  10, 1884,  and  opened  December  6, 1884: 


h,  2106  Pen 

IC^r.  WlboiPKtoD.Od... 
Paj-n,  03  Quay  strwt,  Albu;.  N.  T . . 


IuhdU  aveuae.  WaahlnstoD,  I 


I  Piioe  par  Unou  toai 


tllrl»i 


Tbe  work  whs  assigne^l  to  Henry  Birch,  the  lowest  bidder,  at  93.t 
and  93  per  linear  foot.  The  contract  was  entered  into  December  2i 
1884,  and  was  approved  by  the  Chief  of  Engineers  on  January  9,  18& 

The  following  table  gives  a  detailed  statement  of  the  work  execate 
under  this  contract.  The  contractor  began  operations  ou  March  16,  ao 
work  under  the  contract  was  closed  on  June  26, 1886 ; 


Katareofirerk. 

BrtdKB 

■trrederloki- 

burg. 

LtDKth. 

ToUI 

con. 

1 

4. 1ft  to     d.TS 
4.19  lo     1.73 

4.19  to     4:73 

4.  IB  to    4!  79 

12.  S3 

AM. 

24:4 

12a:  78 

20.  40 
70.40 

UDO 
42.80 

•US 

aB«4 

•3 

Bitomlon  tfiMpnrilllieNo.  12,  SpotHwood 

12.  es 

iU.2 

'••"" 

. 

DBEDaiNG   DONE  DUBINO  THE  FISCAL   TEAR  BNDIHO  JUNG  30,  ISf 

This  work  was  done  as  heretofore,  under  contract. 
Thfe  following  is  au  abstract  of  the  bids  received  in  re^pouse  ti>  adv. 
tisemeul  dated  March  11, 1885,  and  opened  April  16,  1385: 
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]  I  TboDU  P.  Uar 


Marnn,  WHbiDEUiu.  D.  C 

- *Bim;  Norfolk.  Ta 

1   Ullman  DredRldg  Compuiy,  Diulel  Conabuitliie,  PrHtdinit. 


The  contract  was  assigned  to  Dauiel  CoDstantiae,  the  lowest  bidder, 
Ki9  cents  per  cubic  yard;  was  entered  into  April  23,  and  approved  by 
Ikf  Chief  of  Engineers  May  5,  1885.  Worti  was  begun  June  ll,  1885, 
a  tbe  tuming-basin  opposite  the  steamboat  wharf  at  Prederickflbnrg. 
%f  material  excavated  was  sand  and  gravel. 

The  foUowing  table  shows  the  amount  excavated  to  June  30, 1885 : 


s,n&8 


Id  accordance  with  the  project  submitted  July  36, 1884,  and  with  tbe 
Uementa  and  explanations  thereof  Hnbmitted  August  16,  1884,  two 
■rrtys  have  been  made ;  one  at  Tobago  Bay,  the  other  at  N'aylor's 
Hi^  The  object  of  these  surveys  was  to  obtain  data  for  determiuing 
Ik  abstractions  to  navigation  at  these  localities,  and  for  determining 
tkbest  method  of  improving  them. 

Haps  of  Tobago  Bay  and  Naylor's  Hole  are  in  preparation. 

Sclotton  of  the  wori  done  to  the  entire  prtrject. — When  the  present  ap- 
popriation  of  •20,000,  under  which  work  is  now  being  done,  is  spent, 
tbont  one-half  of  the  estimate  for  the  present  project  will  have  been 
Bli&asted.  The  formation  of  new  bars  has  been  anticipated  in  the 
(■timate,  but  cannot  be  exactly  stated. 

Tbe  estimate  will  cover  the  work  to  be  done  if  the  annual  appropria- 
tiong  are  sofficiently  large  to  prevent  the  increased  cost  of  work  arising 
froin  the  necessity  of  continuing  the  contingent  expense  over  a  long 
period. 

A'l)  Appropriationt  mode.— Amoant  expended  npon  former  project, 
W,500. 

The  following  appropriations  have  been  made  for  the  present  project: 

J«wiU,l680 125,000 

*mh3,  ISil 15,000 

^«ri«a,  I8fl2 17,000 

J«iT5,iaj« -JO,  000 

Total 77,000 

These  appropriations  were  made  under  the  following  general  estimate 
■^improving  tbe  river  from  Fredericksburg  to  the  Id-foot  curve  near 
^ppfthannock,  a  distance  of  64^  miles: 
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(8)  Estimate: 

fl  Jii'ly5,i"8w''""."-'.".'"!.'."!.'!!.'''.! 


Not  yet  appropriated 

Tbe  following  drawings  aooompaDy  this  report: 


Money  statement. 


Jaly  1,  1U85,  amount  uipeDded  during  fiscal  year,  eicln^ve  of 

out«tandtDg  liabilities  Jaly  1,  18S4  16,4913 

Jnly  1,  lees,  ontetandiog  liabilities a,004  S 


)CK 

lA 
-ijBa 


tJfKl. 

It  (esliniatetl)  required  for  completion  of  eiietins  project 2  |f<wf>i 

It  Ihatcan  bo  profitably  expHoded  in  Gscat  year endiuffjiiue  30, 1887    I 

j  Submitted  in  coniplianc«  with  reqairenientA  of  section  S 

I     harbor  acts  of  1866  and  1867. 

STATISTICS  OP  TRAOK  FOB  18H4. 

Tbe  cammittee  »□  commeroe  and  navigation  bave  made  no  report  for  the  ; 

Mr.  McCraclteD,  the  chairman  uf  this  cooiinitt«e,  states  that  there  is  verj 
uiy,  chanue  iu  the  trade  siace  their  report  for  1803. 

For  the  itemized  and  taba)at«d  statement  of  the  trade  for  1883,  see  Bepc 
Chief  or  Engineers  for  1884,  page  980.  ^ 

The  following  is  a  snmmaiy  giving  the  totals  of  report  for  1883; 
COMMEKCB  AND  MANCPaCTttRBS. 

Total  trade  by  water 

Total  trade  by  rail 


I,  FACIORIKS,  DUSIKBSe  HOUBBS,  BTC. 


The  abipments  aud  reoeipta  at  the  various  Iftndlags  below  Fredericksbarf; 
large,  but  do  retnros  have  Men  reoived. 


^ 


IMPROVEMENT  OF  TOTUSKEY  BIVEB,  VIBQIMU. 
HISTORY  OP  OPBBATIOMS. 

(1)  Reference  to  reports, — A  report  of  a  sarvey,  made  March; 
will  be  found  in  the  Report  of  the  Chief  of  EDgineers  for  1881, 
page  964. 

(2)  Deteription. — TheTotnskeyisatiafflaeDtoftheBappahanaM. 
which  it  empties  35  miles  above  its  mouth. 

(3)  Original  condition. — It  is  navigable  for  6  miles  to  a  point  ^ 
is  crossed  by  the  coimty  bridge.  A  bar  off  tbe  moatb,  over  wj 
feet  can  be  carried  at  low  water,  and  a  bar  ia  the  creek,  over  w] 
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ean  be  carried,  were  the  priooipal  obstrnctions  to  navii^tion.  Tlte 
Xe  of  tide  ie  1^  feet. 

)  Plan  of  improvement. — The  project  of  improTemeot  consisted  in 
ding  a  dike  2,400  feet  long  at  Boolcer's  Bar  in  tbo  creels,  and  in  ex- 
ktiDg  a  cbaniiel  parallel  witb  it,  having  a  width  of  6U  feet  and  a 
it  of  8  feet  at  low  water.  Ko  work  was  proposed  npon  the  bar  off 
moatfa. 

)  Amount  expended  and  reaults  obtained, — Ten  thousand  dollars  bare 
1  expended  in  constructiug  n  dike  2,117  feet  in  leugtb.  Tbe  depth 
tooker's  Bar  has  increased  one-half  it  foot  from  the  effect  of  the  cur- 
,  but  it  will  be  necessary  to  <Ire4lge  the  ebauDel  as  proiwsed  iu  order 
btain  the  required  depth  at  once. 

fongrKis  is  disposed  to  complete  tbe  improrement  I  would  rccom- 
the  appropriation  of  tll3,00U. 
e  following  appropriations  have  been  made : 

4,18WI 12,500 

:M88I 2,500 

t2,  18*i 5,000 


Monen  atatement*. 
1&-M,  wnonot  available »766  9« 


(eititoateil)  reonirei!  for  complotion  existing  jiroject li!,t;O0  ifO 

QDt  Ibat  can  be  prodtabij-  expendeil  in  fi«cat  >-«ar  eudiug  JiiDe30,  legJ     12,  UOO  UO 
iiitted  in  compliaoce  wiTh  requlreiueate  of  iiectiun  2  ot  river  and 
tbor  acta  of  18GU  uDd  IeIu7. 


tTTATXMENT  OF  TRADE  FOU  THB  VUU  1884. 

James  F.  Garland  givM  ihe  fuHoving  comcueroial  staliaticu : 
pTodacts 


Total Sf.vut 


IHPBOVEUBNT  OF  UBBANA  CBBEK,  VIBGINIA. 

HIBTOKY  OF   UPEBATIONS. 

[)IUference  to  reports. — A  history  of  operations  to  June  :V),  1882, 

i  be  fonnd  in  the  Report  of  the  Chief  of  Engineers  for  1882,  Part  I, 

»1029. 

!)  Dncription. — This  creek  is  a  tidal  tributary  of  the  Bappabannock, 

1  for  Tessels  proceeding  up-stream  is  the  only  harbor  of  refuge  on 

right  or  Bontb  bank  of  the  river  for  a  distance  of  60  miles. 

3)  Original  oiyndition. — The  obstructions  consisted  in  a  bar  off  tbe 

)iith,  over  which  only  6  feet  could  be  carried  at  low  water,  and  a  bar 

tieli  contracted  the  channel  in  tbe  harbor. 
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(4)  Plan  of  improtement. — It  was  proposed  to  make  a  cut  tliroiigh  t 
bar  at  the  uioutb,  witb  a  width  of  150  feet  and  a  depth  of  10  feet.  Tl 
plao  wuM  exleuded  iri  1883  (see  iieiwit  of  1884)  to  include  the  r«m»^ 
of  the  bar  io  the  harbor.  The  saiid-spit  at  thti  mouth  was  re-eulmc 
against  the  tides  by  a  wattled  dike. 

(5)  Kesulta  obtained  and  money  expended. — Since  t)ie  first  appropi 
tion,  March  3, 1879,  $15,500  have  been  expeudt;<).  With  thissum58,l 
cubic  yards  of  material  have  been  removed  at  rates  varying  from  15 
30  cents  per  yard. 

At  the  close  of  the  work  the  channel  at  the  mouth  was  120  feet  w 
and  10  feet  deep,  and  the  channel  in  tbe  harbor  had  a  width  of  i'rotn 
to  400  feet  and  about  the  same  depth, 

(6)  Operations  contemplated.— WiXh  «5,000  or  tetOOO,  which  will  a 
plete  the  estimate,  the  channel  at  the  mouth  can  be  completed  t< 
width  of  150  feet,  and  tbe  width  of  the  harbor  can  tw  eztendetl  to 
feet 

The  following  appropriations  have  been  made: 

March  3, 1879 : 35 

June  14,  IBSO a 

M»rcb3,  IHBl 4 

AnguiiCS,  IBfti 4 

Total ■- 15 

UrbaoB  is  a  port  of  entry,  aDd  is  io  tbe  eollectlon  dUtrlct  at  Tappahannock. 

Money  gtatement. 

July  1, 1884,  amount  available ^ $( 

July  1,  isas,  BinouDt  available t 

(Amoant  (estimated)  required  for  completiou  of  eiistiug  project U,  0<. 
AmoQUtthatcanbeprotttablf  expendedia  fiscal  yenreudiugJuDeSO,  18^      6,0( 
Submitted  ia  compliance  with  reqniremeDta  of  section  'i  of  river  and 
harbor  acts  of  1066  and  1867. 

eTATISTlCe  OF  TRADK  FOK  1881. 

WATUBAL  PRODUCTS. 


ArtlolM. 

■Upmmli 

ud 
r««ipu. 

ArUclet 

■hlpi 

t5,(KXI 
1.6WI 

3,000 

Fruits,  gr»n 
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Sine*  the  improvement  of  the  cbftnnisl  two  of  the  stflamers  of  the  Weems  Line 
iuTe  been  runniag  regularly  iuto  the  ureek.  The  other  Bteainer  of  the  eauB  line,  in 
toii»iiieDO>  of  the  nsrroirchauDel  anil  iLSuffieieiit  dclith  uf  water,  liaa  lieeii  afraid 
Utfnlure  tula  the  creek.  There  are  two  «11>owh  in  the  channel  the  removal  of  which 
raalil  make  tho  entrance  and  exit  much  easier. 

F.  E.  Button. 


lUPEOVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 

HISTORY  OF  OPBEATIONS. 

(1)  Be/erence  to  reportt, — A  report  and  estimate  were  BQbmitted  May 
^1875,  A  fall  deacriptioD  of  the  part  of  the  river  which  reqairea  im- 
pivemeot,  aboat  36  miles  in  leu{;tb,  andauaccouDtof  the  obatructions 
jaavigHtion  will  be  found  in  the  Beport  of  the  Chief  of  Eugineers  foe 
•year  1880,  Part  I,  page  770. 

it'}  Detcription, — The  Mattaponi  River  rises  near  Bowling  G-reeo,  Ya., 
Vs  sontheAMt,  and  empties  into  the  York  River,  at  West  Point,  Va. 
aw  navigable  for  56  miles  and  can  be  made  navigable  for  barges  for 
guiles  above  Aylett'a,  the  head  of  navigation. 

\^  Original  condition. — From  Murdy's  Bridge  to  Aylett's.  snaga  ob- 
htted  the  channel.  From  Aylett's  to  the  head  of  Line  Tree  Bar,  a 
kiDce  of  a*bont  12^  miles,  the  depth  on  the  bar  varies  from  2^  to  3^ 
k  at  low  water.  From  the  head  of  Line  Tree  Bar  to  the  mouth  the 
Kt  depth  is  6  feet  at  low  water.  l7he  wrecks  and  snags  between  Ay- 
Vi  aud  Latan^s  have  not  been  removed.  The  tide  is  from  3  to  3}  feet 
Bte  low  water. 

1^1  Plan  o/improvement. — It  was  proposed  to  remove  the  snags  and 
[Kks,  and  to  dredge  a  channel  from  tbe  head  of  navigation  to  Line 
It  Bar  which  shonid  bave  a  bottom  width  of  40  feet  and  a  depth  of 
ffeet  at  low  water.  To  preserve  tbe  depth  in  the  channel  it  will  be 
wRsary  to  construct  dikes. 

Amended  project. — The  first  report  andestimate,  based  upon  a  per- 
Jbi  reconnaissance  made  in  1876,  without  instrnments,  were  as  correct 
*<he  circnoi stances  wonld  permit. 

'd  the  Aniiual  Report  of  1880  it  is  stated  that  before  the  work  can  be 
iiDQ  "a  re  63:  ami  nation  should  be  made  of  the  changes  which  have 
ien  place. "  Ten  years  have  now  elapsed,  and  a  re -examination  is  still 
W  important.  I  therefore  submit  charts  and  estimates  of  an  instru' 
jntal  examination  of  Robinson  and  Latan^'s  bars,  made  at  the  close  of 
It  year  1884. 

^&tn«on'8  Sar. — ^This  bar  is  9  miles  below  Aylett's.  Its  length  is 
^Mffeet.  The  width  of  tbe  nver  is  ftom  240  to  450  feet.  The  least 
ipih  is  2^  feet  at  low  water.  In  order  to  obtain  a  central  width  of  10 
'^  leet  it  will  be  necneeary  to  make  a  cut  with  a  width  of  100  feet 
w  a  depth  of  6  feet.  The  number  of  cubic  yards  to  be  excavated  ia 
ku).  Half  of  this  quantity  can  be  deposited  behind  the  dikes,  and 
'remainder  can  be  placed  on  tbe  adjacent  marsh ;  2,331  linear  feet  of 
f  will  be  required,  which  should  be  connected  with'the  shore  to  pre- 

Fil  littoral  currents. 
latan^a    Bar. — This  bar  is   about  1  mile  below  Robinson's.     Its 
igih  between  the  curves  of  6  feet  depth  is  4,130  feet.     The  width  of 
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tbo  river  is  from  400to500feeL  The  least  depth  isS^feetat  low-  « 
The  amoaut  to  be  excavatediu  order  to  make  a  chanuel  40  feet  -wi 
bottom  and  6  feet  deep  is  31,000  cabic  yards.  This  material  can  1> 
posited  in  the  shallovr  water  alongside  of  th6  channel ;  7dO  feet  of 4 
will  be  required  at  the  apper  end  of  the  bar. 

SUlOIAIir  OF  ESTIMATES  FOB  B0BIK8OX  AITII  LATA2<'£'S  BARS. 


EobiDSon's  Bar,  40,000  cubic  yarda,  at  35  oeots CI 

Dike,  2,330  feet,  at  |3 

Latanl!'H  Bar,  31,000  cDbic  yards,  at  30  cents 

Dike,  750  feet,  at  $S 


=1 


Add  15  jier  cent,  for  eontingeiioieii 

Total 

Or,  ill  round  nambera,  fot  Ibe  two  bars 

From  Latan^'s  Bar  to  the  mouth  of  the  river  no  work  is  uecesc 
the  preseut  time,  the  depth  being  not  less  than  a}  feet  at  low  wat^ 

Original  estimate u 

AuouDt  appropriated f 

Balance  due  on  original  estimate 

JSstimate  for  EobinBou  and  LatauiS's  bars -. 

Amoant  of  appropriatiou  still  due 

The  appropriatiou  of  July  6, 18S4,  is  too  small  for  economical  i 
and  will  be  held  nntil  further  appi;ppriatioD  is  made. 
The  following  appropriations  have  been  made : 

July  14,  1680 

MarchS,  Icsei 

Julys,  1884 i 

The  work  ia  in  the.  colleotioo  district  of  Eichmond,  the  ueaiest  port  of  eutiy. 
neareat  light-house  is  Bell  Rock. 


1.  Chart  of  BobiuBon'BBi 

2.  Cbut  of  Latan^'s  Bar. 


The  following  drawings  accompany  this  report :  ^ 

c; 

ti 
Money  gtatement.  ^ 

Amoaat  ajipioprialed  by  oot  approved  July  5,  18c$4 .-    fi,  S-^ 

July  1,  lw5,nmount  expended  doriuKflsoal  year,  exclasive  of  outstanding 
liabilities  July  1,  1884.... S 

July  1,  1881,  amount  available 2,* 

iAmoDut  (estimated)  reauired  for  couipletioo  of  asistiDfc  priijaot 63,81 
Amounttliatcanbeprontabl^expendeiliufiscalyeareDdiufcJnneSO,  1887    33,01 
Bubmitted  in  oomptiauoe  witli  reqairomcnts  of  nectiou  3  of  river  and 
borbor  acts  of  1866  and  1867. 
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TRADE  FOB  1884. 
NATCBAL  PB0DUCT8. 


W 


*Dd  dried).. 


I  StsvM  and  barrel  Umbtr  .. 

I  Tobacco 

Wood 


'^r  !•<&  ud  (crsp)  ■  ■ . 


UANOPACTURES. 


1.000     HiTdnn .. 


Wovenfiiirie*... 


Mill,  faetoria,  ^mtineu  houttt,  ^e. 


VtntU  tngagtd  in  trade  during  1884. 


».«M  1... 


'sfanuBbed  b; Capt.  B.  F.  Eaton,  whosaya: 


arekfr&id  of  logs,  ban,  and  anaftB,  all  of  which  nebBve  to  eoDtond  with. 
.  ch»Dceof  any  new  indiutij  nntil  we  havebfltter  navigation.!  Navigation 
>  my  b»d  tbat  veaaels  chart;e  more  freiRht  V>  come  to  Matlaponi  River  than  to 
Mbcr  place  I  canld  mention  the  same  distance  away. 

"  B.  F.  Eaton, 
"  Caplain  Steamtr  B.  S.  Ltt." 
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IMPEOVBMENT  OF  PAMUNKY  RIVER,  VIRGINIA. 
HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — A  report  of  a  personal  examinatio 
miles  of  this  river,  with  an  estimate  for  removing  the  obatrnci 
navigation,  were  sahmitted  May  21,  1875,  and  will  be  fonnd  in 
port  of  the  Chief  of  Engineers  for  1880,  page  773.  A  history  of 
tions  until  the  close  of  the  fiscal  year  ending  Jane  30,1882, 
fonnd  in  the  Report  of  the  Chief  of  Engineers  for  that  year,  lil 
has  bepn  done  since  that  date. 

(2)  Description  of  original  condition. — Pamanky  River  rises  ir 
County,  flows  southeast,  and  empties  into  the  eatnary  of  York  R 
West  Point.  Va.  Its  length  from  Hanovertown,  the  head  of  navi 
to  the  mouth  is  about  80  miles. 

Between  Hanovertown  and  New  Castle  Ferry,  a  distance  of  ! 
the  least  depth  on  the  three  bars  varies  from  1^  to  2^  feet  at  low 
This  part  of  the  river  can  be  made  navigable  for  lighters  or  Ught-t 
steamers.  Between  New  Castle  Ferry  and  Piping  Tree,  a  dist 
about  19  miles,  two  bars  only  reqnire  improvement  at  the  preset 

The  first  of  these  is  called  Skidmore's  Bar,  and  is  13  miles  belo 
overtowD.  The  least  depth  is  5.8  feet  at  low  water  and  in  a 
channel. 

The  second  is  Ii)j  miles  below  Kanovertownj  and  is  called  Fo: 
or  Spring  Bar.    The  least  depth  at  low  water  is  5  feet. 

(3)  Piano/improvement. — Tbeplanofimprovementconsisted  in 
ing  the  logs,  trees,  snags,  and  wrecks  which  obstructed  naviga 
tween  Hanovertown  and  Garlic's  Mill,  which  is  below  Piping  Ti 
in  dredging  through  the  bars  from  Hanovertown  to  Piping  Tree. 
Hanovertown  to  Wormley's  Landing  the  cnt'will  be  3  feet  deej 
"Wormley's  Lauding  to  New  Castle  Ferry  it  will  be  5  feet  deep 
the  Ferry  the  cuts  will  be  from  e  to  7  feet  deep  at  low  water. 

The  first  estimate  was  based  upon  a  personal  examination  nia< 
out  instrnments,  and  was  submitteil  in  1ST5.  In  my  report  foi 
was  stated  Ihat  before  work  conid  be  begun  "a  re-examioatioi 
be  made  of  the  changes  which  have  taken  place  in  the  chanuel 
the  five  years  which  have  elapsed." 

(4)  Snrveif  of  1884.— In  the  fall  of  1884,  nearly  ten  years  after 
examination  was  made,  the  first  iustrnmeutal  survey  of  Skidm 
Fox's  bars  was  completed.  Charts  and  estimates  were  made  for 
provement  of  these  bars,  according  to  the  otriginal  project,  w! 
submitted  with  the  following  description,  in  which  the  bars  ai 
in  the  order  encountered  in  descending  the  stream. 

Siidmore's  Bar,sometime8  called  Upper  BasiietVs,  13 milesfroin  J 
tottn. — The  low- water  width  of  tberiveratth is pointis  120  feet  at tl 
end  and  142  at  the  lower  end  of  the  bar.  There  is  a  narrow  ch  i 
the  bar,  having  a  depth  of  5.8  feet  at  low  water.  The  distauc 
dredged  is  about  600  feet. 

Along  the  shore  and  behind  the  dikes  there  can  be  depos 
cubic  yards. 

Upon  the  bank  of  the  river  there  mast  be  deposited  abo 
cubic  yards.  Tho  channel  is  to  be  100  feet  wide  by  7  feet  dee 
water. 
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U '20  per  Mut.  for  coatingeucies 641 

ToUl 3.846 

For'a  Bar,  tometimes  called  Spring  Bar, 19^  miles  from  Sanorertown. — 
width  of  the  river  at  Lig:b  water  is  350  feet.  The  least  depth,  at 
water,  on  the  bar  is  6  feet. 

Tlie  distaoce  to  bo  dredged  is  600  feet.    The  cat  is  to  be  100  feet  wide 

*  feet  deep  at  low  water.    The  tide  is  3J  feet.    The  material  is  to  be 

pisited  opon  the  bank  or  on  the  marsh. 


10 per  cent,  for  coDtingencies 733 

ToUl 4,398 

Die  cost  of  improving  Skidmore  and  Fox's  bars  will  be  $8,300. 
))  Operations  propotedfor  the  JUcal  year  ending  June  30, 1886. — Noth. 
irill  be  done  duriop  the  year.     The  balance  in  the  Treasury,  being 
tmall  for  economical  work,  will  be  retained  for  further  operations  if 
igres*  is  disposed  to  continue  the  appropriations. 


rt  ■ppropriations  BDioDntiDg  to 

Amnunt  dne  ou  eiitiraates -. 

Hie  following  appropriations  have  been  made: 


■II.  lsw» ., 

h3.1rt8l  ... 


ToUL , 7,500 

work  is  in   the  cnllpctinn  iliHirlct  of  Richmond,  which  is  tho  nearest  port  of 
Tbe  Dcoreat  lighMjoii»e  ia  Hell  Rock. 

Ihe  following  drawings  accompany  this  report: 

M»p  o(  part  of  PamiiDVy  River." 
Vhtzt  of  SktdiDore'a  Bar. 
Chart  of  Pox'a  or  SptioK  Bar. 

Money  statement. 

nl,  1^,amoant  available {2,328  02 

Ql,l"8j,sinoniit  cipen'ted  during  fiHcal  ypor,  exclusive  of  ontstandtng 
UbLlitifsJoly  l.l&e4 ,       451  C3 

■t  1. 1H85,  amount  available 1, 87(i  39 

luoQDt  (entimated)  required  for  completion  ■ 
Lnoant  thai  can  be  pn)Dtnbl,T  expeudf il  in  lisc. 
hhmittrc]  in  compliance  niih  rpcgiiiremenlt 
harbor  acte  of  ISfifi  aud  1867. 
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9  OF  TIUDX  FOR  1884. 
Natural  prodiett. 


.■„^. 

Total  vnhi* 

■«ch*SM) 

:— - 

The  forefiolD);  stntiiitica,  furniahed  liy  Mr.  W.  A.  Willeroy,  show  tho  trade  al 
Innilinj;  <liiTin(c  tbe  year  1H84.  traTiHpnrted  chiefly  by  hiH  barges. 

Xo  stntisrics  hlive  been  received  thisyesr  from  any  other  qnarter. 

The  totnl  trade  of  ttm  Pnmiinkr  lust  year,  both  by  vntec  and  rail,  sa  given  bv 
J.  S.  Neale,  aggn^gateil  over  |9,0uO,O00. 


IMPROVEMENT  OF  YORK  RIVER,  VIRGINIA. 
HISTORY  OP  OPERATIONS. 

(1)  Reference  to.  reports. — A  report  of  the  survey  of  the  bars  at  Wi 
Point.  Va.,  and  off  Potopotaok  Creek,  will  be  foand  in  the  Report  of  I 
Cbiuf  of  Encineem  for  ISSO,  )m{;e  897.  Work  done  sinco  that  date  v 
be  found  in  mibeequent  annnal  reports. 

(2)  Original  condition. — The  Pamunky  and  Mattaponi  nnite  at  W< 
Point  in  forming  tho  York  River.  The  latter  then  follows  a  sou 
easterly  direction  for  a  distance  of  41  miles,  when  it  empties  into  Che 
I>eiike  Bay,  about  16  miles  in  a  lino  north  of  Fortress  Monroe. 
(.■(inrse  fn>m  West  Point  is  noticeably  straight  for  31  miles.  Its  averr 
width,  as  far  us  Torktown,  a  distance  of  26  miles,  is  IJ  miles. 

Before  improvement,  navigation  was  obstructed  by  two  bars,  one 
"West  Point,  about  ^.1  miles  in  length,  the  other  at  Potopotank  Cre 
about  :.',200  feet  in  length. 

The  depth  at  West  Point,  at  low  water,  was  ISJ  feet;  the  depth 
Potoi)otank  Creek  wns  18J  feet  at  low  water.  With  tbe  exception 
the^e  two  bars  the  depth  in  the  channel  was  not  less  than  20  feet 
low  water. 

(3)  Plan   o/ improremefit. — Three   estimates  have    been    submit 

(1 )  for  dredging  a  channel  200  feet  wide  and  20  feet  deep  at  low  wai 

(2)  for  dredging  a  channel  2(M)  feet  wide  aud  23  feet  deep  at  low  wut 

(3)  for  dredging  a  cbannet  4(H)  feet  wide  and  22  feet  deep  at  low  wji 
The  last  estimate  amounted  to  $256,0011  and  was  recommended  for 

following  reasons:   A  channel  dredged  to  a  width  of  400  feet  will. 
the  caving  of  the  sides  of  the  cut,  be  red  need  within  a  year  to 
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Kultb  of  300  f^t.  A  fiirtlier  redaction  of  irtdth  Till  be  caused  at  the 
(oiiflnence  of  tlie  Hattaponi  aiid  Pamanby  b;  tfae  deposit  of  materidl 
broajrlit  down  b;  tbose  riverB.  Tbe  estimates  did  not  inclade  the  con- 
ttrnetion  of  a  dike  for  conntentcting  this  effect  or  for  making  the  cut 
permanent.  For  economy  tbe  Bnmof|26C,0OU  8honid1>egrauter1infonr 
innual  approprintions. 

(4)  Amount  expended, — Tbe  total  amonnt  of  appropriations  np  to  Jnne 
30. 1884,  is  960,000,  which  have  been  expended  in  dredging  327,512 
cable  yanis  of  rauterial  up  to  Jane  30, 1884, 

(3)  Bfaults  obtained. — At  Potopotank  Creek  58,809  cnbic  yania  of  ma- 
terial have  been  dredged  (in  1881),  at  the  rate  of  15  cents  per  cubic  yard, 
rtich  has  pren  a  channel  105  feet  wide,  and  22  feet  deep  at  low  water, 
it  West  Point  208,703  cubic  yards  of  material  have  been  dredged  fin 
IS81, 1S82,  and  1883),  at  rates  varying  from  13  to  10  ci-nts  per  cubic  yard, 
•lich  has  given  a  channel  varying  in  width  from  100  to  146  feet,  and 
2  feet  in  depth,  for  a  distance  of  2.1  miles. 

;6)  Workrionedurittg  the  fiscal  year  ending  Jutte30,18S5. — This  work  is 
fcne  by  dredging  nnder  contract.  The  following  is  an  abstract  of  the 
Ms  oi>eneil  November  20, 1884 : 


I   HoDTjBlrcb,  WBihlDflm.n.C!         SS      '  Trn  daj-a  if-    June  30, 1SS5  i  One  dlppsr  drvilKe 


t  Tbninwi  P.  Iforgu,  Wuhing- 

i   Htw    Torlc   St«ni   Dmliring 
'     (.'ompiinj.  Now  York  Cll.y, 
t,  Bditmore  J>T*di{iiiE  Comua*, 

Baltlmon,  yS.   '         '^ 
i  /aniH  Ckler  t  Son,  Norfidk, 

V«. 
I  XaConil  DradrlDE  ComuDy, 

Wiln-lnshni.  IM. 
'  Gtmga  V.  Fob«  &  Co..  BklU- 


»ir*rd*d.  I      plailKdge. 


Deo.  miMl' JuDsSO.lMs'  One  cUiD-ifa-ll   an^ee. 

I        I        '  a-^~- 

'  Jan.    ].  leas  ;  Jnoe  1,  IBBS  |  One  i:I 


I  I      tikily  ■ferneeltOUV  <'u- 

I  bic  ftTi*. 

»;Ji]De  1,  IBBS  I  One  i:ljuuilitll  dredge. 


12^    Uu.    l.lMS.Jana  l.lgffil  ODecSTDhlMtlondn'di;'-. 
«A    ODawardlnnj  Jnne  l,ISBJ    One  dlppti  died gs. 


m      Dec  IS,  ISSI ;  Jun 


the  contract  was  assigned  to  Thomas  P.  Morffan, of  Washington,  D,0., 
te  lowest  bidder,  at  8^  cents  per  cubic  yard.  It  was  enter^  into  De- 
nber  1,  and  approved  by  the  Chief  of  Engineers  December  6,  1884. 
Wk  was  begun  February  12. 1885,  and  progressed  slowly  on  account  of 
it  defective  plant ;  75,91 7  cubic  yards  were  dredged  up  to  June  30,1885. 
Wben  the  last  appropriation  in  spent  about  ^j  of  the  entire  estimate 
ft25G,<>00  will  have  been  expended  in  doing  between  one-thiril  and 
ne-balf  of  the  work  proposed  at  West  Point,  and  about  three  eighths  of 
be  work  pro^iosed  at  Potopotank  Creek. 

With  respect  to  the  object  aimed  at  by  tbe  whole  improvement,  the 
naent  condition  is  as  follows :  At  Potopotank  Creek  at  the  close  of  the 
■ark  in  Afarch,  1881,  the  depth  left  on  the  bar  was  22  feet  at  low  water, 
ad  the  width  was  105  feet,  or  about  one-fourth  of  the  prescribed  width. 
Xo  work  baa  been  done  at  Potopotank  Creek  since  that  date.  At 
*^e8t  Point  the  width  proposed  for  the  cut  was  400  feet,  and  the  depth 
2 feet  at  low  water.  The  least  depth  on  the  bar  June  30,  1885,  wa» 
^i  feet,  and  the  average  width  was  l.'iO  feet,  or  about  three-eighths  of 
he  width  proposed  in  the  project.  The  greater  partof  thenewcathn.'^ 
t  depth  of  22  feet  at  low  water. 
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^0  exact  estiti)»te  can  be  given  of  tbe  silling  of  tUe  cbaimel 
occnnt  at  tbe  confluence  of  the  Mattaponi  anil  Paniunky  rivera 
amount  of  Hiltin);  is  now  being  abserred.  A  plan  will  be  submit 
prevetitiup  injury  to  tbe  channel  fioni  tbis  cause,  hh  soon  as  tbe  t 
latinft  to  tbe  subject  can  be  collected. 

Work  under  the  present  contract  will  be  completed  in  the  eni 
of  the  next  fiscal  year. 

The  following  appropriations  have  been  made : 

Jnnr  14,  1880 

March  3,  1881 - 

AuKii8t3,  18*! 

.Julys,  1864 


Total . , 


Dd«oii  Mtimate  .. 


The  work  is  id  the  collection  district  of  RlchniODd.  Ta.,  which  in  f  Iin  neare 
entry.     The  nearest  light-house  is  Bell  Rock  in  the  fifth  tighl-house  district. 

A  chart  of  the  bar  at  West  Point,  Ya.,  accompanies  this  repni 

Money  itatement. 

July  I,  1884,  ainonnt  availahle S 

Amount  appropriated  by  act  approved  Jidy  5,  1884 'J 

July  1,  188.'),  amount  expended  durlo);  fiscal  year,  ezcluBire  of 

onlHtaiidiug  liabilities  July  1,18^4 ¥',Vtl  30 

July  1,  181%,  outstanding  liabilities *.i,  114  31 


July  1,  1686,  amouDt  available-. 


(Amount  (fstimatrd)  required  for  complelion  of  existing  pmjert 17 
Amount  lliatcunbe  profitably  expended  in  Hacal  year  eudiug  J  illicit',  1887    9 
Subinirtrd  in  compliuuue  with  requiremrnts  ol  Mction  2  of  river  aui' 
harbor  acts  of  I86t)  and  1867. 


SYATISTICa   OP  TRADE  POR   1884. 
KATURAL  PRODUCTS. 


Tndeby  wnlcrJ  Tmd 


Ekes 


I.  BOO.  WD 
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STATISTICS  OF  TKAi>B  roK  1B84 — CoDtiuaed. 

MANUFACTUBBS. 


T»debj-wmter.   Tndt  bj' 


mill,  /aelorita,  huinaM  houHt,  fa. 


tro. 

Cpild. 

Amonntboiil- 
DHa  Id  1884. 

(M«>pnw 

1 

•%  930, 000 

jjip£;rb™ 

271).  Ml 

J,OfiT,»00 



VttitU  engaged  in  trade  dnHng  1984. 


No. 

ToUltona. 

firentwt 
dnuehl. 

4M          4H,  400 

214!    Bs;«o 

FaL 

TOa|       5*0.  ooo 

.      

■,a  inc^Iadea  the  traile  of  the  Piedmont  Air  Line,  center 

,  -._  .-. n,  Odd  bIho  ooid-wood,  railroad-tieii, and  sumac  Bhi|>{>e( 

<D  Ibr  Mattaponi  and  Pamunkj  riven. 

E,   WiLKISflOS. 


IMPROVEMENT  OF  CHICKAHOMINY  RIVER,  VIRGINIA. 
HISTORY  OP  OPERATIONS. 

(1)  Btference  to  reports. — Tbe  report  of  a  perflonal  examination  with 
fe  estimate  for  improvement  will  be  found  in  tbe  Report  of  tbe  Cbief 
^Bogineers  for  1875,  Part  II,  page  170. 

An  estimate  for  improving  the  bar  at  the  mouth  was  sabmitted  in 
fcl    (See  Report  of  Chief. of  Eugineera  for  1882,  page  1041.) 

(2)  iJaeriptioH  of  original  condition. — The  Ohicltahominy  River  rises 
■  ileDrico  Coonty,  Virginia,  12  miles  northwest  of  Richmond ;  flows 
tontheasl  and  empties  into  the  James  Eiver,  40  miles  from  the  moutb 
fcd  Dear  Newport  News.  Its  length  from  Forge  Bridges  to  tbe  James 
k  about  44  miles.  Between  Forge  Bridges  aud  Windsor  Shades  tbe 
iBvigatiou  is  confined  to  lighters,  aud  the  cbief  obstruction  at  the  time 
*f  surrt-y  consisted  in  snags  and  logs.  At  Windsor  Shades,  19  miles 
feiow  Forge  Bridges,  the  depth  was  4,5  feet.    At  Old  Fort  Bar  it  was 
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about  5  feet,  and  at  Binn's  Bar,  22  miles  from  For^  Bridges,  tfae  depth 
at  low  wnter  was  4  feet.  Thence  no  obstructioa  is  eacoantered  antil 
the  bar  at  the  month  is  reached.  Over  (his  bar  11  or  12  feet  conld  be 
carried  at  low  water  in  the  year  1882.  The  depth  is  iofinenced  by  the 
wind. 

(3)  Distances. — The  following  table  of  distances  is  prepared  for  this 
report: 

Milta. 

Force  Bridges . 0 

Hollv  Lanifiiie T 

Winn  Laiirtinc 16.5 

Windsor  Shnilre  Bar 19 

Old  Fort  Bar 

Binn's  Bar -il 

Bar  al  tlia  month 44 

(4)  Plan  of  improvement. — It  was  proposed  to  improve  the  river  for 
the  lengtli  of  19  miles  between  Forge  Bridges  and  Windsor  Shades  by 
removing  the  logs,  trees,  and  snags,  and  snbspqnently,  if  required  by 
the  increase  of  trade,  to  dredge  a  channel  through  the  bar. 

'So  estimate  was  submitted  for  this  part  of  the  improvement.  It  was 
also  proposed  to  cut  a  channel  tbrongh  the  bars  at  Windsor  Shades, 
Old  Fort,  and  Binn's  with  a  width  of  100  feet  and  a  depth  of  8  feet  at 
low  water.  The  improvement  was  to  be  made  at  the  month  of  the  river 
by  cuttinc  a  channel  through  the  bar  with  a  width  of  200  feet  and  a 
depth  of  15  feet. 

(5)  Amount  expended. — Ten  thousand  dollars  have  been  expended  at 
Windsor  Shades,  Old  Fort,  and  Binn's  bars,  and  t5,000  at  the  month, 
making  a  total  of  115,000.  With  this  sum  45,197  cnbic  yards  of  mate- 
rial were  removed  from  Windsor  Shades,  Old  Fort,  and  Binn's  bats,  at 
the  rate  of  14  to  14.0  cents  per  cubic  yard ;  and  19,859  cnbic  yards  were 
removed  from  the  bar  at  the  month,  at  22A  cents  per  cnbic  yard. 

(6)  Resvlta  obtained. — At  Windsor  Shades  the  cut  was  made  with  a 
width  of  100  feet  and  a  depth  of  8  to  9  feet  at  low  water.  At  Old  Fort 
Bar  a  cut  was  dredged  to  a  width  of  100  feet  and  a  depth  of  8  to  9^ 
feet;  but  by  filling  at  the  side  the  width  has  since  been  reduced  to  75 
feet.  At  Binn's  Bar  the  original  width  of  cut  was  200  feet,  but  sabse- 
quently  was  reduced  by  the  caving  of  the  sides  of  the  cut  to  160  feet. 
The  depth  is  fh>m  7^  to  8^  feet  at  low  water. 

A  cnt  was  made  through  the  bar  at  the  month  with  a  width  of  &0 
feet,  a  depth  of  14,  and  a  length  of  1,800  feet.    • 
No  work  lias  been  done  since  1883. 

(7)  Future  operationa. — The  cut  at  the  mouth  should  be  made  200 
feet  wide,  ns  originally  projected,  and  the  channel  throngh  the  bar 
above  shonld  have  the  dimensions  proposed. 

The  PRlimBt«  foT  the  liars  in  the  river  aninanted  to )I1,  DOO 

The  estimale  for  the  bars  at  the  month  amoanted  to IS,  000 

Totnl 99,000 

Amonut  of  appropriation 15, 000 

Balance  dne  on  appropriation 14,000 

The  following  appropriations  hare  been  made : 

JnnelS,  187d |5,000 

March  :t,  1879 1.000 

JnnnBiTll,  18S0 2.000 

March  3. 1B81 S.OOO 

AngDst  2,  ISwa 5.000 

Total 15.000 
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Tbe  work  ia  Id  the  collection  distriot  of  Siohmoiid,  which  ig  Ihe  naarest  poit  of 
tDir;.  The  neaieat  light-booM  ia  Deep  Water  Shoal  llght-hODse,  in  the  fifth  light- 
hoote  dittriel. 

Mtmeg  statement 

rAmomit  (eBtimated}  required  for  ooiupletion  of  ezidtiDEproJect $14,000  00 

jAaionDtthktcaubeproKtablyexpeiidediiillBCBlyearendiug  JiuieSO,  IS87    14,000  00 
I  compliance  with  reqairenieuta  of  aection  V  of  river  and 


ST&TI3TIC8  OF  TBAUK  FOB  1884. 
Natural  produeta. 


ArtiolM. 

ToUl  TOlu.  of 
■bipOHDU 

»».ow 

410,  (K» 

r  »ail  VMoela,  with  greutesl 
)iity  poilla  and  baBinessbonaes, 


The  vfteelo  engaged  in  trade  during  1884  w 
i  feet,  making  one  houdred  round  trips;  two  hum 
inaght  uf  12  feet  and  greatest  tonnage  tiOO. 

Tlientareon  the  river  and  tributary  thereto  about  tv 
img  a  bnaineie  of  |200,000  annually. 

The  improvvmenta  made  on  the  river  aeem  to  atand  woU  at  an  average  depth  uf  ' 

I  voald  call  joni  attention  to  two  other  sliallow  places  in  tbe  river ;  One  just  be- 
ll* hi  on'i  Wlian,  the  other  just  above  my  wharf.  Tbe  captaiuaiiay  there  aro  ool.v 
■jreeEuf  wat«r,  and  veaseU  frequently  ground  on  these  bars.  I  would  •uggeal  Ihu't 
Of;  be  deepened  to  IS  feet.    The  coat  would  be  abont  $4,000. 

C.  Pebkixs. 

Note.— Tbe  depths  given  above  probably  refer  to  high  water. 


K.3. 


HI8TOBT  OP  OFEBATIOKB. 

(1)  Reference  to  rq>orts, — A  report  of  bd  examiuatiOD  of  the  Stauntoii 
fiver  betireen  Brook  Neal  and  RaDdoIph  Station  (formerly  Boanoke), 
<B  tbe  Bichmoad  and  Danville  Bailroad,  will  be  fonnd  in  the  Beport  of 
fte  Chief  of  Eugineera  for  1879,  Fart  I,  page  622.  Areportof  auarrey 
■id  estimates  will  be  found  in  tbe  Beport  for  1880,  page  780.  For  his- 
\trS  of  operations  since  that  date  sec  the  subsequent  Anunal  Reports. 

(2)  Original  condition. — The  principal  source  of  the  IStannton  Is  not 
&r  from  the  Peaks  of  Otter,  in  Bedford  County.  Its  length  is  abont 
ISO  miles.  It  unites  at  Olnrksville  with  the  Dan  Biver  and  becomes 
ttereafter  the  Boanoke.  The  part  of  the  river  under  consideration  be- 
taeen  Brook  fieal  and  Bandolph  Station  is  about  31^  miles  in  length. 
ItscouTseistoriuous,  bnttbe  general  direction  in  alioejoiniug  the  ter- 
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ininal  point*  3t»o\-e  iii4>ntioiie<)  is  southeast.  The  bauks  of  the  river  are 
froai  12  to  22  le+'t  in  heijfht,  aud  are  well  protected  by  a  friuge  of  wil- 
lowKaiid  larger  trees.  The  river  bottom  is  fertile,  audiu  said  to  be  the 
most  productive  tobacco  laud  iu  the  State  of  Virfrinia. 

The  auiiiial  freshetx  are  often  high  ;  that  of  1877  rose  to  43  feet  above 
low  water  at  Cole's  Ferry,  10  miles  below  Brook  Neal.  The  effect  is 
geuerally  salntary,  as  they  leave  a  rich  deposit  of  alluvial  soil,  which 
iertjlizen  the  land.    The  width  varies  from  260  to  300  feeL 

Although  the  least  depth  od  the  bars  at  low  water  is  not  more  than 
half  a  foot,  yet  daring  ordinary  stages  the  river  presents  a  navigable 
depth  which  enables  the  planters  to  send  tlieir  tobacco  to  the  Iticb- 
moiid  and  Danville  Railroad. 

The  greatest  observed  fall  was  1.2  feet  in  130  feet  in  length.  All  the 
□at  nral  elopes  can  easily  be  reduced  to  10  feet  to  the  mile  at  a,  moderate 
cost. 

(3)  Plan  of  improrement. — According  to  the  original  plan  it  was  pro- 
pmed  to  employ  spar-dikes  and  rock  excavation  to  make  a  cbantiel  not 
less  than  35  feet  wide  and  2  feet  deep  at  low  water.  The  estimate 
amoant«d  tot68,700. 

II)  Amount  expended. — The  amount  of  approptiatious  up  to  June  30^ 
1884,  is  $22,500.  .>.  '4| 

(6)  ife«i(If«ofr(aiR«d.— The  length  of  thechaanel  improved  np  to  JaneSOf 
1884,  was  7  miles,  making  an  unobstructed  navigation  of  10  miles  at 
low  water. 

The  localities  of  the  work  were:  (1)  Below  Clark's  Shoals,  3^  miles 
above  the  railroad  bridge,  where  twelve  spnr  dikes  were  constructed 
in  1881-'82.  (2)  Horseback  Shoal,  8  miles  above  the  bridge,  where  a 
length  of  6  miles  was  excavated  in  1882-'83.  (3)  Hawk  Mountain,  10 
miles  above  the  bridge,  where  a  channel  about  a  half  mile  in  length  was 
excavated  in  1880-'81. 

The  distances  above  given  are  measured  to  tbe  head  of  the  shoals. 

(6)  Work  done  during  the  fi8calyeare7iding  June  30,  \SS5. — Work  com- 
menced August  28  aud  closed  October  31, 1884. 

The  operations  during  the  season  extended  over  6  miles  of  tbe  channel, 
commeuciug  at  the  head  of  Hawk  Mountain  Shoal  and  extending  nearly 
to  the  head  of  the  shoal  at  Wesley's  Fish  Bam. 

From  the  beginning  of  operations  to  tbe  close  of  the  fiscal  year  Jnne 
30, 1885,  about  18  miles  of  the  river  between  Randolph  Station  and 
Wesley's  Fish  Bam  have  been  made  navigable  at  low  water  for  small 
Steamers.     This  work  covers  the  most  dangerous  shoals  upon  the  river. 

Fourteen  miles  of  the  river  remain  to  be  improved  before  reaching  tbe 
head  of  si  earn- navigation  at  Brook  N^eal.  In  this  distance  there  is  oue 
dangerous  obstacle,  known  as  White  Kock  Falls. 

(7)  Remarks. — The  season  for  working  in  the  river  commences  on 
June  1  and  closes  November  1. 

The  appropriation  is  made  between  March  and  August,  but  seldom 
becomes  available  before  September  1.  -The  working  reason  during  tbe 
fiscal  year  is,  in  consequeuce,  reduced  to  two  months  in  the  fall  and  ooe 
month  in  the  summer  following,  or  three  months  in  all. 

In  this  period  the  small  appropriation  is  wholly  spent,  leaving  tbu 
most  favorable  part  of  the  working  season,  between  June  3U  and  No- 
Tember  1,  fuur  months,  without  funds  to  prosecute  the  work. 

If  the  appropriation  were  larger,  the  work  could  be  extended  over  these 
four  mouths,  and  the  progress  would  be  doubled  by  the  more  favorable 
conditions. 
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Tbe  following  approprintions  have  beeo  miide: 

Mirth  3.  Ifl!) S.'..00() 

jiitie  u.  itHt 7,r.no 

Mifrh  3,  IW-I fi,()00 

iiiEiwtlf.  IfW r.,000 

Jiil)-».Ii«4 5.000 

Total 27.500 

Oriciiialttiiimata 68,700 

ippfo  print  ions  lo  fl«t« a7,500 

Anmnnt  dneon  csiimatq 4l,a0ft 

Money  statement, 

Jil.vl.l>*4.«in«nnt  available $4B6  15- 

I  liioaDiii|>|iropriaie<l  lij-  act  approved  July  !i,  1864 5,000  00 

I  5,486  15 

Mv  I,  li^,  amount  expeDiled  dariuK  fiscal  vear,  eiclasive  of 

niUlkudiDK  lialtilities  July  1.  18H4 pi.KlG  19 

1  fcliLlBdr^oiitxtanding  liabilities 73  75 

2,949  94 

,  «rl.  l&a,ainoantaTaiUbt9 2,5;t6  21 

[IrDonnt  {estimated)  reqiiired  for  completioD  of  fxistina  project 41,200  00 

...    .         i>rnrofll8lilyeip«DdediD8»CBlye8TendingJune30,lS87    20,000  00 
~  -liiaDce  nrth  reqniremenls  of  section  2  of  river  and    . 


)8nbmitied  ID  compiiaDce  nrth  reqniremenls 
(   birborictsof  lS66»Ddlt<67. 


COMMERCIAL  STATISTICS. 


"ItTEirtthat  I  CBnnot  give  jou  an  nccnrato  eBliniatoof  the  production  of  the  valley 
if  ibe  etannloii,  vrith  a  view  to*  proper  preiwDtation  of  the  importance  of  atiotber 
4pni|>riiition  by  Congrfss  for  the  iniiirovemi'Dt  of  the  naviKation  of  tbe  river  be- 
kiTii  Randolph  and  Brook  Neal,  as  toe  main  bulk  of  its  prmincls  is  transported  at 
ftit  (osi  in  wagons  to  several  markets,  and  any  estimate  of  it«  production  must  be 
•  wmr  extent  conjectnral. 

"The  vatlej.  Iionever.  Uelween  Bandolpb  and  Brook  Neal,  is  one  of  the  most  pro- 
ktivt  in  Virgiuia,  eiiibracliift  a  targe  snrfaue  of  alluvion,  itnd  uplands  tulniirably 
lliptnl  tn  the  pruttnction  of  toliacco. 

"The  equity  of  its  olaim  npon  tbe  liberality  of  Con greas  rests  mainly  upon  tbe  fact 
kl  II  is  occupied  and  cultivuted  by  planters  vfao  are  engaged  in  the  nrodnctioii  of 
Man-o,  nhicb  payn  a  large  annual  revenue  to  tbe  GoveniUieiit  in  the  form  of  a  tux. 
"Tbe  average  coet  of  traiisporling  tobai^co  in  nagooH from  the  Staunton  Kiver  Valley 
hihe  uearest  market  is  from  80  cents  to  fl  per  lUU  pounds,  varyinr  with  the  season 
kricoDilitionaf  the  roads;  but  with  the  river  so  improved  as  tomakesteam  navlga- 
fcn  liraclieable  at  all  seasons  the  coHt  will  be  reduced  almut  one-half. 

"U'iib  the  improvement  of  the  navi^-utioD  comideled  to  Brook  Neal  steamers  will  be 
■biitiloted  for  Wagons,  and  will  connect  nritb  the  Richmond  and  Danville  Bailroad 
■  UiDdotph. 
''I  ran  positively  Stale,  from  my  own  observation  of  the  work  already  completed  by 
h  Ijuierameut,  and  my  own  experinnce  io  st«am  navigation,  that  light*draught 
KraoH-ni  will  run  at  all  seasuiis  and  without  a  day's  interruption.  Within  a  short 
fee  after  the  river  shall  have  been  made  navigable  by  steamers  it  will  become  anew 
pd  theap  ontlet  to  inftrket  fur  tiut  Ibim  than  4,000,000  pounds  of  tobacco,  a  large 
feiunai  of  wheat,  cum,  uiiil  other  farm  products,  and  an  imiaense  quantity  of  valu- 
*le  imnl>f r  from  oak  and  piu"  forest*,  wbictl  have  hardly  beau  touched  ;  and  doubt- 
kn  the  retaro  freights  would  uppruxiiuat»  iu  value  to  t  he  shipments  which  nould  be 
todf  from  our  viilTey. 

"  Tliere  cknnot  be  any  doubt  that  the  trade  on  tbe  river  will  be  large  and  will  con- 
^utly  increase,  and  1  regret  thai  our  present  production  cannot,  forthereasim  I  have 
^en,  be  accurately  estimated. 

"Charles  Bkdck." 
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K  14. 

IMPROVEMENT  OF  THE  UPPER  8^1'AUNTON  RIVER,  VIRGINIA  (BETWEEX 
BROOK  NEAL  AND  PIG  RIVER). 

HIST0R7  OF  OPEBATIONS. 

(1)  E^orence  to  reports. — A  report  of  a  reconnaissance  and  estimates 
of  the  part  of  the  Staunton  which  lies  between  Pij;  Biver  and  Brook 
Xeal  will  be  found  in  the  Heport  of  the  Chief  of  Engineers  for  1882, 
page  1047.  A  more  carehil  examination  of  the  piirt  of  the  Staunton 
between  Pig  Biver  and  the  bridge  of  the  Virginia  Midland  Railroad 
will  be  found  in  the  Heport  for  1883,  page  827. 

(3)  Description  of  original  condition. — The  distance  from  Pig  River  to 
Brook  Xeal  is  about  52  miles;  the  descent  is  221  feet,  and  tbe  average 
fall  i>er  mile  4.3  feet.  Betiveen  these  point*  the  width  varies  from  150 
to  350  feet.  The  valley  through  which  it  flows  is  ftorn  a  half  to  1  mile 
wide.  The  least  depth  ou  the  shoals  is  about  four-tenths  of  a  foot  at 
low  water,  but  the  river  is  navigated  by  bateaux  in  ordinary  stages. 

The  Imttoni  of  the  river  is,  for  the  most  part,  of  solid  rock,  and  the 
gravel  bars  which  are  occasionally  found  no  doubt  rust  upon  rocky 
beds. 

The  freshets  rise  to  the  height  of  20  to  30  fout. 

The  Boanoke  Navigation  Company,  some  j  ears  ago,  attempted  to  im- 
prove the  low-water  stage  for  bateau  navigation,  and  au  i  in  prove  me  ut 
completed  with  this  object  would  meet  the  present  wants  of  ti-ade.  The 
country  is  well  timbered,  fairly  well  cultivated,  and  possesses  uuworked 
quarries  of  marble  and  beds  of  iron  ore. 

(3)  Plan  of  improvement. — The  object  proposed  by  the  improvement 
was  to  remove  the  obstacles  to  bateau  navigation,  by  employing  spur- 
dikes  chiefly  to  reduce  the  8lo|>e  of  tbe  water  above,  and  by  excavating 
the  rock  from  tbe  channel  with  the  object  of  gaining  depth  as  well  as 
of  re^lucing  the  slope. 

The  estimate  for  improving  the  river  between  Pig  Biver  and  the  rail- 
road bridge,  about  23^  miles,  is  $34,000. 

The  estimate  for  improving  that  part  of  the  river  between  tbe  rail- 
roiid  bridge  and  Brook  Keal  was  based  upon  a  reconnaissance  made 
without  instruments,  and  should  be  revised  after  a  careful  instrumental 
survey. 

The  width  of  tbe  proposed  channel  above  tbe  railroad  bridge  is  14 
feet,  with  a  dapth  of  2  tieeC  at  low  water. 

(4)  .Amount  expended. — Two  thousand  dollars  were  appropiiated  Au- 
gust 2,  1SS2,  all  of  which  sum  was  exiwuded  in  making  a  cut  throogU 
tiie  rocks  at  Clement's  Falls,  just  above  the  railroad  bridge,  and  a^ 
Ui'owii  and  Tuck's  shoals,  which  are  between  7  and  8  miles  Itelow  Pig 
Biver. 

(5)  Besvltg  obtained. — The  channel  at  Cletuent's  Falls  is  now  20  feef 
wide  and  1^  feet  4lee]i  at  low  water. 

AC  Brown  and  Tuck's  shoals  the  channel  is  now  abont  14  feet  wi«lei 
and  1 J  feet  deep  at  low  water.  These  oiierstions  extended  over  a  dist 
tance  of  about  15  miles.  The  total  number  of  yards  of  rock  removcMl 
is  535,  at  a  cost  of  $2.80  per  cubic  yard. 

Tbe  following  appropriation  has  been  made : 

August  2,  ISSi t3,tKI0  01 

JUoney  statement. 

July  1,  1884,  Muountnvftiluble $!»  ai 

July  1,  18t£,  Amoaut  AvaiJuble 105  31 
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(Amoant  (Mtimated)  reouired  for 
Anionut  tbatoanbepToBtably  ezp<-_ 
Sobmitlnl  in  conipIiaDue  nith  raqi 
bftrbnr  >rtB  of  1866  uad  lt«7. 


HTATiaTlCS  OF  TRADK. 

Prom3,(IOO,000  to  5,000,00(1  feet  of  sawed  lambrr,  and  an  eqnnl,  if  nut  creator,  Dum- 
bdr  uf  logn,  have  heen  Hlii|n>ed  during  the  year;  alBo  it  lai-RB  qnaiitit.v  cif  barytfB.  By 
the  improvement  of  the  river,  a  great  uuinl)i:r  uf  railrOHii-tirB  rurhl  l>e  brought  down. 

Eight  bateaux,  ilrawiiig  about  iO  inched  of  water  and  carrj-ing  li  tona  each,  make 
Itree  IobUb  pirr  vreirk. 

From  $.'i,UUO  to  ifi.OOO  jinlipioaely  Hpent  in  tbe  rirer  above  the  oroMiDg  of  the  Vir- 
ginia MldlnDil  Railroad  would  iDcrenac  the  shipmeDU  of  tnbscco,  wheat,  corn,  fmitfl, 
Md  other  farm  jirudncta. 

TUeJaliove  slatenicntn  are  made  by  Mr.  John  h.  Hurl,  for  tbe  landing  upon  his  fartn 
■tere  the  crossing  of  tbe  Virginia  Midland  Baitroail. 


K  15. 

IMPROVEMKNT  OF  DAK  KIVKS,  VIRGINIA  AND  NORTH  CAROLINA. 
HISTORY   OF   OPBBATIONa. 

(1)  Reference  to  report*. — The  report  of  a  sarvey  from  Danbnry,  IT, 
C,  to  Danville,  Va.,  will  be  foiinti  in  tbe  Report  of  the  Chief  of  Eofti- 
Kers  for  1879,  Part  I,  page  652,  and  in  the  Ile(K)rt  for  188»,  Part  I,  page  * 
B8.  The  report  of  the  enrvey  from  Danville  to  Clarksville  will  be 
Snnd  in  the  Report  for  1880,  page  794.  A  history  of  operations  np  to 
June  30, 1882,  will  be  found  in  the  Report  for  that  year.  In  the  Report 
fcr  each  of  tbe  Bacceeding  years  will  be  found  the  history  of  operations 
nee  that  date. 

(2)  Hititory  of  original  condition. — Tbe  Dan  River  rises  near  Buffalo 
tnob,  in  Patrick  County,  Virginia.  From  Danbnry  to  Danville  the 
btaoce  is  a  little  more  than  78  miles.  Tbe  total  deseent  in  tbis  dis- 
tiDce  is  290.65  feet,  or  an  average  of  3.727  feet  per  mile. 

Dividing  this  distance  into  two  sections  at  Madison,  the  distance  fhtm 
Drabar>'  to  Madison  is  28.39  miles,  and  the  descent  10.24  feet  per  mile, 
intte  of  descent  not  to  be  overcome  for  purposes  of  navigation  except 
\j  means  of  locks  and  dams. 

From  Madison  to  Danville  the  distance  is  49.81  miles,  and  the  average 
lescent  2.82  feet  per  mile,  a  rate  of  descent  which  makes  improvement 
loesible  by  means  of  spur-dikes  and  rock  excavation.  Improvement 
\j  tbis  means  is  practicable,  since  the  descent  is  not  concentrated  at  a 
fcw  localities. 

Tbe  river  baa  been  navigated  by  bateaux  for  60  miles  above  Danville, 
aid  is  still  navigated  as  far  as  Madison.  The  obstructions  consist 
Aiefly  of  ledges  of  rock  and  fixed  masses,  occasionally  bowlders  and 
pavdL 

The  least  depth  on  the  ledges  varies  from  six-tenths  to  one  foot. 

Tbe  longest  and  most  dangerous  series  of  rapids  commences  about  5.2 
■ilea  above  Danville  and  terminates  at  that  city.  Tbis  series  la  called 
Long  8boal.  The  whole  descent  is  13.16  feet,  but  at  one  shoal  (Bnll 
Snice)  tbe  descent  is  at  the  rate  of  41  feet  per  mile. 

Navigation  is  made  dangerons  to  the  boats  an  they  approach  the 
kead  of  tbe  canal  at  Danville  by  the  number  of  rocks. 
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Tbe  highest  flood  observed  daring  the  survey  occurred  oo  Jauuary 
12,  1879,  when  the  water  rose  at  Leahaville,  1S.7  miles  below  Madieon, 
to  16.65  feet  above  ordioary  low  water ;  at  Madison,  in  1860,  it  rose  to 
28.4  feet ;  at  Wilaon'a  Upper  Ferry,  the  flood  oflSTS  rose  to  IC.3  feet;  at 
Bauville,  jast  above  the  railroad  bridge,  the  water  rose,  in  1873',  to  17 
feet  above  low  water. 

The  rise  and  fall  of  these  floods  are  generally  too  rapid  to  be  of  use 
to  the  boats  navigating  the  river. 

The  width  varies,  ae  far  as  MadisoD,  firom  200  to  300  feet  From 
HadiHon  to  Danville  the  width  varies  from  300  to  1,200  feet. 

The  land  is  fairly  |iroductive,  its  farm  prodacts  being  com,  wlieat, 
rye,  oats,  potatoes,  frnits,  and  tobacco. 

The  valley  is  rich  in  coal  and  iroo. 

(3)  Plan  of  improvements. — Tbe  channel  now  being  excavated  for 
bateanx  is  16  feet  in  width  and  2  feet  deep  at  low  water. 

(i)  Amount  expended. — The  appropriations  np  to  July  6,  1881, 
amounted  to  $30,500. 

Thn  estimate  wnoanted  to  $52,000 

Amount  appropriated  30,600 

Amount  due  on  estimate ^1. 500 

I  would  respectfully  recommend  that  this  amount,  $21,600,  be  ap- 
propriated for  the  year  ending  June  30, 1887. 

(6)  ResultM  obtained  vp  to  June  30, 1884. — The  leugth  of  the  cbaoDel 
improved  above  Danville,  np  to  June  30,  1884,  was  4.8  miles,  leaving 
foarteutbs  of  a  mile,  or  2,112  feet,  to  be  out  before  completing  the 
*  ciiannel  to  tbe  long  and  deep  reach  of  water  above  Long  Shoal ;  when 
opened  to  this  point  a  fair  navigable  ohaunel  for  nearly  14  miles  will  be 
available.  In  tact,  no  serious  obstacle  is  encountered  until  the  asoend- 
ing  boats  approach  Eagle  Falls,  abont  38J  miles  above  Danville. 

It  is  proposed  to  make  a  more  minute  survey  before  beginning  tbe 
improvement  in  this  j>art  of  the  river. 

(0)  Work  done  during  the^fiscal  ifear  ending  >7uii«  30, 1885. — Workoom- 
menoed  August  25  and  closed  December  1, 1884. 

The  length  of  channel'improved  daring  this  period  was  2,130  feet, 
making  a  total  of  5^  miles  (nearly)  of  channel  completed  above  Dan- 
ville since  the  beginning  of  the  work. 

The  items  of  the  season's  work  were  as  follows: 

Four  hundred  and  twenty  one  cubic  yards  of  rock  exeavated  from 
chaonel,  at  $2.54  per  yard.  Dams  II  and  III,  just  below  Long  Wall,  were 
eompleted  and  sufficient  rock  was  quarried  to  complete  Dam  L 

Seven  hundred  and  eighty-nine  eabic  yards  of  rock  were  qnarried 
and  hauled  to  Dams  I,  II,  and  III,  at  a  cost  of  95  cents  per  cubic  yaid. 

Of  this  amount  649  cubic  yards  were  plaoed  in  position  on  the  dame, 
and  140  cubic  yards  on  shore  ready  to  be  hauled  to  complete  Dam  I. 

Two  hundred  and  thirty  cubic  yards  of  rock,  at  a  cost  of  36  cente  per 
yard,  were  used  in  completing  Dam  G  (290  feet  long),  which  is  loctUed 
about  6  miles  and  750  feet  above  Danville,  near  the  head  of  a  small 
island. 

Tbirty-fonr  dollars  were  expended  in  removing  loose  rock,  sand,  and 
snags. 

The  boat,  at  the  close  of  the  season,  was  moored  about  4  miles  above 
Danville,  and  can  be  reached  from  Wilson's  Upper  Ferry. 

The  work  of  next  season  should  be  conflned  to  completing  the  channel 
to  the  head  of  Long  Shoal,  and  to  making  a  survey  of  some  of  tbe  prin- 
cipal shoals,  incladiug  Ilagle  Falls. 
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(7)  Jttmarh, — The  aeason  for  workiog  is  tfae  rirer  oommeaoM  on 
Jane  1  And  oloses  on  S'ovonbw  1.  The  approprifttioD  ia  Ofioally  made 
between  Uarcb  and  Aof^ist,  bat  seldom  becomes  available  before  Sep- 
tember L  The  working  aeaaoo  daring  the  fiaoal  year  is,  in  consequence^ 
lednoed  to  two  months  in  the  Ml  and  one  month  in  the  snmmer  follow- 
ing, or  three  months  in  alL  In  this  period  the  small  af^ropriation  is 
iriioH;  spent,  leaving  the  most  favorable  part  of  the  working  seaooo, 
between  Jane  30  and  yovenber  1,  foar  months,  withomt  fiinda  to  prose- 
eate  the  work. 

If  the  appropriationfl  were  larger,  the  work  coold  be  extended  over 
tbese  four  months,  and  the  progress  wonld  be  deabled  by  the  more 
hvttaUe  oouditions. 

Money  staiemmt. 

)«l;l,iaB4,amoiiiit  available f4U  411 

Inonutmppiopruted  by  aat  approved  Jnl;  5,  IBM S,000  00 


6.461  4» 
Jilj  1, 18%,  amoDnt  expended  during  nAoal  jear,  «iDliuiT«  of 

oaWtudiDK  UablUtlea  July  1,  1884 $3,  COO  46 

Wj  1,  IftS,  ontatandinB  liabilities 43  00 

3,01048 

W7l,18flG,  amount  avtOlablB 2,388  01 

rAmonnt  (wtimated}  reqnired  for  completion  of  exiating  psijact Sl,bOO  00 

lAiMiuittliatcanb«profltabl;expeiidedinfiaoal7BarendinKJaDe30,lB8T    21,500  00 
ISoteiitted  in  ooinpliMUMi  vith  Tdqairamenla  of  aaetion  3  of  rivet  and 
I   huboraeU  of  1866  and  1887. 


STATISTICS  or  TKU>B. 

Ko  rrtnm*  have  been  r«oeived  for  the  year  1664.  The  Ibllowing  la  takea  from  the 
■rortrflartToar: 

"The  total  valne  of  the  trade  and  mannfaotnroa  of  Danville,  Ta.,  fot  the  year  1881 
«■  nported  to  be  18,009,306,  tbe  principal  itam  being  |6,6H3&1  &i  tobaeoo." 


Ki6. 
■PBOTEMENT   OF  BOANOKE  RIVEB,  NOSTH  CIBOUNA,  BELOW  WEL> 

EU8IOBY  OF  OPBBATIOHB. 

(1)  S/ftrence  to  r(|p(>rtfl.— An  estimate  for  improving  tbe  river  between 
Flymontb  and  Weldon  will  be  found  in  tbe  Report  of  the  Chief  of  En- 
lineers  for  the  year  1S72,  page  726.  Id  tbe  Beport  of  the  Chief  of  En- 
{ineets  for  1S70,  Part  I,  page  624,  will  be  foaod  a  sammary  of  opera- 
Ions  previoos  to  thie  time.  Sabseqaent  reports  will  be  foond  for  each 
^ar. 

Tbe  report  of  a  survey  made  in  1883  will  be  fonnd  in  the  Annaal  £e- 
)ort  of  the  Chief  of  Engineers  for  1884,  page  1022. 

[2}  Deioription  of  origiital  condition. — The  Boanoke  is  formed  by  the 
Btmnenceof  theDan  and  Staunton  rivers  at  Clarksville,  Va.;  thenceto 
Weldon  the  distance  is  68|  miles.  From  Weldon  to  tbe  mouth  of  the 
Koanoke  at  Albemarle  Sound  the  distance  is  129^  miles.  The  general 
eonrse  of  this  part  of  the  river  is  southeast. 
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Steamboats  occasionally  reach  Weldou  at  high  water,  but  Caledonia, 
26  mile?  below,  is  regarded  as  the  head  of  light-draaght  (3^  feet  at  low 
water)  steam  navigation.  The  head  of  heavy-draught  (7^  feet  at  low 
water)  steam  navigation  is  Spring  Out  Bar,  about  47  miles  below  Wei- 
don.  This  bar  has  a  depth  of  i.8  feet  at  extreme  low  water.  From 
this  point  to  Indian  Highland,  62^  miles  below  Weldon,  the  bars  have 
from  6  to  7  feet  at  extreme  low  water.  Below  Indian  Highland,  the 
depth  in  the  channel  is  not  less  than  10  feet.  The  bam  are  composed 
for  the  most  partof  sand,  and  increase  and  diminish  with  every  freshet, 
except  perhaps  Big  and  Little  Bocky  Bars,  nhich,  as  their  name  im- 
ports, are  more  permanent. 

The  greatest  obstruction  to  navigatioa  is  found  in  the  snags,  logs, 
and  trees. 

(3)  Plan  of  ivtprovement. — Id  the  Beport  of  1872  it  was  proposed:  (1) 
To  remove  the  wrecks,  logs,  trees,  snags,  and  dangerous  rocks;  (2)  to 
construct  longitudinal  dikes  at  all  the  sand-bars. 

For  maintfliuinga  channel  5  feet  deep  at  low  water,  the  cost  was  esti- 
mated at  (269,00U. 

For  maintaining  a  channel  8  feet  deep  at  low  water,  the  cost  was  esti- 
mated at  $519,000. 

The  cost  of  removing  the  suags,  logs,  and  wrecks  was  included  in 
both  estimates. 

The  coustrnction .  of  longitudinal  dikes,  the  cost  of  which  would  be 
very  heavy,  was  not  recommended  by  the  engineer. 

In  the  Beport  of  1884,  the  improvement  of  Big  and  Little  Bocky  bars 
was  recommended,  after  the  removal  of  snags  which  are  brought  down 
each  year  by  the  Can  and  Staunton  rivers. 

The  present  project  is  limited  to  the  removal  of  snags,  and  a  carefol 
survey  for  the  purpose  of  determining  the  best  method  of  improving 
some  of  the  bars,  particularly  Big  and  Little  Bocky  bars.  The  amount 
required  for  building  the  plant  for  removing  snags  and  logs,  and  for 
surveying  Big  and  Little  Bocky  bars,  is  (20,000. 

(4)  Amount  expended  and  results  obtained. — Between  March,  1S71,  and 
June,  1874,  (45,000  were  expended  in  removing  rocks,  suags,  logs,  and 
wrecks.  After  a  suspension  of  nine  years,  an  appropriation  of  15,000 
was  made  August  2,  1882,  which  was  expended  in  completing  the  im- 
provement of  Indian  Highland  Bar.  This  work  has  proved  to  besatis- 
fi«5tory. 

(6)  Work  done  dnring  the  fiscal  year  ending  June  30, 1885. — No  work 
has  been  done  during  the  year. 

The  appropriation  of  (3,000,  made  July  5, 1884,  is  retained  until  far- 
ther appropriations  can  be  made,  the  sum  being  regarded  as  too  small 
lor  economical  work. 

The  river  is  in  the  collection  district  of  Albemarle.  The  nearest  port  of  entrr  is 
EdentoD,  N.  C.  The  nearest  light-honse  is  Roanoke  Biver  Light,  in  the  6fth  light- 
hoiue  district. 

Money  statement 

July  1, 1884,  amount  available $977  19 

AmoDUt  appropriated  by  act  approved  Jnly  6,  18S4 3,000  00 

.  3,977  19 
Jnlfl,  Itiffi,  amount  expended  daring  fiscal  f  ear,  exolnsive  of  onlAtauding 
liabilities  Jalf  1,  lOBt 676  95 

Jnlp  1,  lt-85,  amonnt  available 3,300  24 
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IAmannt  (egtinjated)  reqiiin>d  foTCompletion  of  exlBliag  pr<)Ject ^^,000  00 
Amoantthatean  be  proAUbly  expended  ID  fiscal  yesreiidiiigJnDe30,lHB7    20,000  00 
Sobmittod  id  compliauce  with  reqniremeiita  of  eectiou  2  of  river  and 
hubor  acta  of  1866  and  18tJ7. 


T   TRADE  FOB   1884. 

No  itatiMioi  have  been  received  giving  theentiM  trade  of  the  river. 
Hi.  Denii  Simmona,  of  Willismeton,  N.  C,  has  sent  commercial  elatistloa  for  thai 
port,  the  totals  of  which  are  ■■  follows  -  * 

HATUKAL   PKODCtriB. 

Tndfl  bj  water $784,500 

Tndebrrail 523,000 

■      Total 1,307,600 

MANUFACTUBKS. 

Tetrtvalne  of  receipts $40,000 

unxs,  rAcroRiza,  ao. 

hmbm .' 31 

UioDntofbiuIneMt |330,000 

VKSSEU  KKQAaiD  IM  TBADI. 

hmber t 

Totsltons 1,760 

&«ite*t  draught feet.-  % 

The  totals  of  reporta  for  all  landings  during  the  jear  1883,  flmiiBhed  by  Hr.  A.  tL 
Tilker,  aod  pablisbed  in  tbe  report  of  1884,  are  given  below : 

IiturU  prodacU |10,40&,SOO 

luinfMiliueB 4,047,000 

Total 14,463.500 


K  17. 

IMPEOVEMENT  OF  FEENCH  BROAD  EIVER,  SOBTH  CAROLINA. 
HISTOET  OF  OPEEATIONH. 

(1)  Reference  to  reports. — The  report  and  eetimate  for  improviog  the 
part  of  tbe  river  betweeu  Brevard  and  Big  Buck  Shoals,  ia  Buncombe 
ud  Henderson  connties,  Korth  CuroliDii,  will  be  fonnd  in  tbe  Report 
•ftbe  Chief  of  Engineers  tor  1878,  page  52'>.  Au  estimate  for  impror- 
^g  the  |iart  of  tbe  river  between  Smith's  Bridge  and  the  font  of  Long 
Oioal,  made  in  accordance  with  the  act  of  August  2, 1883,  will  be  found 
k  the  Beiwrt  of  the  Chief  of  Engineers  for  1883,  page  832. 

A  history  of  operations,  showing  the  progress  of  the  improvement 
ince  1878,  will  be  found  in  the  annual  reports  of  each  year.  The  re- 
torts of  1882  and  1383  give  condensed  statements  of  operations. 
-  (2)  Description  of  original  condition. — The  French  Broad  River  rises 
■ear  Caesar's  Head,  a  spur  of  the  Balaam  Mountain,  in  Trnnsylvaoia 
County,  North  Carolina.  The  general  course  of  tbe  part  of  the  river 
low  under  consideration,  as  far  as  Asheville,  is  northeiist.  Its  width 
laries  from  60  feet  at  Wilson's  Fisb  Trap,  the  proposed  head  of  uavi- 
gtion,  to  100,  then  145,  and,  finally,  to  840  feet  at  Big  Buck  Shoals. 
From  the  foot  of  Long  Shoal  to  Smith's  Bridge,  near  Asheville,  the 
tidth  varies  from  570  to  330  feet.    The  distance  from  Wilson's  Pish 
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Trap  to  Itjg  Back  Bhoals  is  31.9  miteB.  The  total  descent  is  66.59  fe«t. 
From  the  foot  of  Big  Bnck  Sboals  to  the  foot  of  Long  Shoal,  the  dJB- 
tauce  by  the  profile  is  4.87  miles ;  descent,  21.22  feet.  From  the  foot  of 
Loug  Sboai  to  Smith's  Bridge,  the  distance  by  profile  is  12.09  miles. 
The  total  distaoce  from  Wilson's  Fish  Trap,  by  the  line  of  survey,  is 
48.35  miles ;  descent  in  last  section,  53.13  feet.  Total  descent  from  Wil- 
son's Fish  Trap,  130.91  feet.  The  average  depth  on  the  shoals  varies  at 
low  water  from  1.7  to  2  feet. 

From  Wilson's  Fish  Trap  near  Brevard  to  Big  Buck  Shoals  the  river 
can  be  adapted  to  navigation  by  barges  or  ligbt  draught  steamers  at  a 
small  cost.  To  extend  the  improvement  from  Big  Buck  Shoals  to 
Smith's  Bridge,  near  Asbeville,  the  cost  will  be  comparatively  great. 

{3)  Plan  of  improvement. — The  first  appropriations  were  applied  to 
the  improvement  of  the  river  between  Brevard  and  Big  Buck  Shoals. 
After  the  removal  of  logs  and  trees  it  was  proposed  to  constrnct  spar 
dikes  and  to  excavate  a  channel  through  the  ledges  of  rocks  which 
formed  the  bars.  Under  the  act  of  Angnst  2, 1882,  appropriating  (5,000, 
the  same  method  of  improvement  was  extended  from  Long  Shoal  to 
Smith's  Bridge.  The  two  projects  were  identical  in  their  ffeneral  feat- 
ures and  contemplated  making  channels  35  feet  wide  and  2^  feet  deep 
at  low  water  between  Brevard  and  Big  Buck  Shoals,  and  30  feet  wide 
and  2}  feet  deep  from  Smith's  Bridge  to  Long  Shoal. 

The  cost  of  the  impTovement  from  Wilson's  Fish  Trap  to  Big  Back  Shoals  was 

estimated  at $46,000 

The  cost  from  Iiong  Shoal  to  Smith's  Bridge  va«Mliiiiat«d  at 76,000 

Tot*l 123.000 

(4)  Amount  expended  and  reavlU  obtained  to  June  30, 1886 : 

Aggregate  of  estiinatAS tl38,000 

Expended  above  Big  Buck  Shoals |:I8,000 

Expeoded  below  Long  Shoal 5,000 

43,000 

Dae  on  eetimates 70,000 

Of  this  sum  abont  $8,000  is  due  on  the  estimate  for  the  part  of  the 
river  above  Buck  Shoals,  and  $71,000  for  the  part  of  the  river  between 
Long  Shoal  and  Smith's  Bridge. 

Abont  26  miles  of  the  river  between  Brevard  and  Big  Buck  ShoaL 
and  4^  mites  above  Smith's  Bridge  have  been  improved,  making  a  total 
of  30}  miles  of  improved  channel. 

N'o  appropriation  has  been  made  since  1882 ;  when  made,  the  work 
will  be  continued  above  or  below  Bnck,  as  may  be  directed  by  Coogress. 

The  appropriation  should  then  be  divided  as  follows; 

From  Bevard  to  Big  Bnck  Shoals $8,000 

Vtomthufootof  Long  Shoo)  to  Smith's  Bridge 35,000 

Appropriation  needed  for  jear  ending  Jane  30, 1S87 33,000 

As  the  eeaeon  is  short  the  money  shonld  be  available  on  June  1, 1886. 


Money  statement. 

r  Amonnt  (estimated)  req aired  for  completion  of  existing  pmjeot 79,000  00 

I  Amountthatoanheprohtabl;reipendeilinfiHcalyeareudiagJuDe30,  \9-<T    33,000  00 
I  Submitted  in  compliance  with  Teqnirementa  of  section  Si  of  river  and 

>.q,t,zed  ..Google 


Joly  1, 1884,  amount  available $ail  77 

July  I,  19»,  amonnt  available ill  77 


a  compliance  with  reqairementa 

1.    harbor  acta  of  1866  and  1967. 
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staTibitcs  ot  tradk  for  1664. 
The  foUowing  ronmercUl  RtatisticB  hftre  beeo  fDrniBbed  b;  Ur.  A.  CaonoD ; 

Natonl  prodncta 966,000 

HtDnlMtDrca 54,000 

Hcrchsadiw  not  inclailed  ftbnva 75,000 

Tntol 195,000 

Dub  9i8  :  l(  the  QovCTnuipnt  will  continae  the  work  to  Asheville  the  vork  dons 
•»  lb«  Freaeh  Broad  River  can  l>e  utilized,  and  It  Koatd  materlAlly  aid  the  develop- 
■>■  of  [be  valle;  above  Ashoville.  "liej 

ir  the  work  ih  stopped  where  it  is,  all  is  lout.  The  dry  season  has  materially  dl 
i  Biniabed  the  products  of  this  cunnty. 

I  Tbeibove  rtoen  not  include  the  aiipmxlmate  amoauts  of  prodtirta  of  the  valley, 
tM  nierel;  the  amouDtn  boii)(ht  and  sold  above  AebeTille  in  Henderson  and  Tranayl- 
>Mia  Boentie*. 

A.  Cannoit, 

n*  Spartanebnrg  aad  Aelieville  Railroad  coDDeeta  the  vslleir  of  the  Prenoh  Broad 
•HendenoDvitle  with  Charlnetno  Harbor,  Sonth  Caroliaa,  and  the  western  North 
braliM  Railroad  conoeots  Asheville  with  the  Piedmont  Air  Line  and  wtru  Norfolk 
hrbot.  This  line  also  connects  the  Atlantic  and  Ohio  with  the  Piedmont  Air  Line. 
VIImm  lines  the  river  trade  Is  tributary. 


RamiNARr  examination  of  tockpit  point,  Virginia,  for  ice- 

HARBOR. 

United  States  Engineer  Office, 

Wanhington,  D.  C,  October  20,  1884. 
r.E5EBAL:  In  complitince  with  your  order  of  July  31, 1884,  I  bave 
k  honor  to  report  the  reaiilt  of  a  prelimitiary  examiDatioii  of  Cockpit 
kint,  VirgiuJd,  made  with  thn  object  of  determining;  whether  the  part 
If  the  Potomac  Kiver  just  below  Cockpit  Point  is  suitable  for  au  ice> 
brbnrfor  vessels  navi{;ating  the  Potomac  River.     I  haveviaitedOock- 

E  Point  and  collected  the  following  facta,  which  I  respectfully  submit 
Tonr  consideration. 

Darine  the  winter  monlfas  large  fields  of  ice  actmmnlate  in  the  Poto- 
lie  above  Fort  Washington.  At  aueh  times  ice-fields  are  formed  over 
%t  gliosis  Id  Occoquau  Bay,  from  High  Point,  on  the  north,  to  Cockpit 
hiot  about  3  miles  to  the  sonth.  At  the  same  time,  the  ice  extends 
fcwer  down  the  river,  commeucing  at  the  shoal  of  Chapowamsie  Creek, 
fed  extending  down  the  westerly  shore  to  a  point  below  Potomac  Creek, 
Kuij  opposite  to  Maryland  Point.  Id  this  part  of  the  river,  thi^  shal- 
■wnesg  and  consequent  smoothness  of  the  water  encourage  the  for- 
■ation  of  ice,  which  is  often  held  back  by  the  prevailing  winds  for  ser- 
ial days. 

Dnring  this  condition,  it  is  not  unusual  to  find  broken  or  drift  ice* 
flroDgh  which  vessels  can  pass  up  the  main  channel  in  deep  water  and 
fc  a  strong  tide,  from  Maryland  Point  to,  or  even  above,  Indian  Head, 
irposite  the  mouth  of  Occoqnan. 

Navigation  is  often  stopped  at  three  points  upon  the  river,  viz,  at 
»rt  Foote,  at  Fort  Washington,  and  at  Glymont,  which  is  about  OJ 
lilw  below  Monnt  Vernon,  Below  these  points  navigation  becomes  in- 
■cnre.  Sailing  vessels,  at  such  times,  always  employ  steam-tugs,  and 
ierefore  mast  be  classed  as  steamers.    Steamers,  finding  the  river  im- 
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passible  above  the  localities  named,  are  compelled  to  retreat,  aad  Co 
follow  the  maia  channel  until  they  reach  a  western  or  windward  harbor 
■where  fuel  can  be  found. 

Ounsen  Cove,  Potomac  Creek,  and  Occoquan  Bay  oanaot  be  ased  as 
ice-barbors,  for  the  followiuf;  reasons :  Ice  forrasat  all  these  points  al- 
most as  quickly  as  at  Washtufrton  City ;  vessels  <}an  reach  Alexandria 
at  any  time  when  they  can  make  these  harbors,  and  each  of  the  harbors 
named  will  require  a  considerable  amouot  of  dredging  to  make  it  avail- 
able for  refuge  in  the  winter  season. 

The  prime  considerations  of  a  suitable  ice-barbot  on  the  Potomac  are 
that  it  should  be  on  the  windward  or  westerly  shore,  near  the  main 
ohannel,  and  in  the  line  of  communication  with  fuel,  supplieti,  and  the 
ofBces  of  the  steamboat  companies. 

From  the  above  statement  it  may  be  inTerred  that  a  suitable  ice-har- 
bor must  have  the  jEpllowing  conditions  :  (1)  it  must  bo  on  the  western 
shore  of  the  liver  and  below  Cockpit  Point ;  {2]  it  mutit  be  near  railway 
and  telegraph  communication  with  Washington  City  ;  (3)  it  should  pos- 
sess sufficient  depth  and  expanse  of  water  to  accommodate  vessels  n&T- 
igating  the  Potomac;  (4)  it  should  not  require  a  large  expenditure  for 
dredging  or  for  the  construction  of  an  ice-breaker. 

As  the  site  of  an  ice-harbor  Oockpit  Point  fills  the  first  and  third  euD- 
ditions ;  it  partly  fills  the  second,  but  does  not  fill  the  fourth. 

To  protect  the  vessels  which  now  navigate  the  Potomac  it  would  bu 
necessary  to  construct  an  ice-breaker  about  2,500  feet  in  length  and  in 
water  overlSfeetiudepth.  Such  astructare  would  cost  about  $400,000. 
It  is  provable  that  a  harbor  can  be  fouud  which  can  be  made  accessible 
at  much  less  expense. 

The  growth  of  trade  and  the  increase  in  the  draught  of  vessels  which 
navigate  the  Potomac  will  no  doubt  result  from  the  improvement  of  the 
Washington  Channel,  now  in  progress  of  execution.  This  change  mny 
not  occur  before  ten  years  have  elapsed. 

In  the  meantime  a  harbor  can  be  fouud  and  made  suitable  as  a  refuge 
from  ice  at  a  moderate  expenditure  of  money. 

For  these  reasons  I  do  not  think  that  Cockpit  Point  is  worthy  of  im- 
provetnent  as  a  harbor  of  refuge. 

I  have  the  honor  to  submit,  herewith,  a  copy  of  a  letter  from  Mr.  O. 
W.  Ridley,  manager  of  the  Washington  Steamboat  Company ;  also  a 
petition  of  the  captains  and  pilots  of  steamers  navigating  Che  Potomac. 

Two  charts  of  the  Potomac  Ki  ver,  published  by  the  Coast  and  Qeodetio 
Survey,  showing  the  pack  ice,  field-ici',  and  drift-ice  from  Washlngtoa 
City  to  Maryland  Point,  accompany  this  report. 
Very  respectfully,  your  obedient  servant, 

S.  T.  Abebt, 
United  States  Civil  Engineer. 

Brig.  Gen.  JonN  Newton, 

Chief  of  Engineers,  U.  S.  A. 


LBIIXK  OF  TUB  MAKAQKU  OP  THB  WABHIXOTON  BTEANBuAT 

Washikotok,  D.  C,  Avgiut  19,  lBd4. 
Dbak  Sik:  I  take  the  liberty  to  addreos  yoa  on  the  Bubjeut  of  tlie  propiiaed  ioe-hsr- 
bor  on  tbe  Pmoninc  River,  "  at  or  uear  Cockpit  I'ultil,"  and  respectfully  suggest  that 
ttie  barbor  of  Quautico,  Va.,  preaents  tlie  beat,  if  nut  all,  tbu  natural  advantages  for 
■nch  a  refuse,  being  a  railway  teriatnas.  having  vrlisrveii  for  tho  loading  and  oOlowt- 
iog  freight  and  paaaengecs,  and  affording  frequent  and  direol  trauait  by  rait  boUi 
north  and  south. 
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LiM  Juoaiy  onr  own  and  Mveral  other  river  steatnerH  were,  in  ooDsequeDoeof  tm- 
pMBble  iec-floea  «bove,  oomiielled  to  aeek  refuge  at  Quanlioo,  where  tbey  all  naed 
tlic  nilnud  fwilitiea  Tor  trBDwhippiu^  paiweugers  and  perishable  freight  and  recelT- 
ueeoal  lo  eatble  tbeni  to  reBnme  tbetr  voyaiie. 

The  harbor  praMnta  goad  protection,  escept  Avm  ioe  on  an  ebb  tide  and  norlbeaat 
nic.  Wi  ell  had  tbie  experience  last  Jaaaorj,  and  can  teatifyibat  all  that  is  needed 
b  nuke  QnaoUco  an  excellent  Winter  barbor  is  a  abort  riprap  breakwater  at  the  en- 

V«7  (roly,  joiira, 

C.  W.  ElDLRT, 

Mr.  &  T.  Abxbt. 

iinnoa  or  caj>taim8  AMn  pilots  of  steaukks  kavioatino  the  potomac  bivkk. 

Vf,  the  DnderBigned  captains,  pllotn.  maatera,  aRnatK,  and  vessel  owdbts,  respect- 
Uj  nprewnt  that  the  harbor  of  Qnantico,  at  which  there  are  railroad  depota,  and 
(Wrret  at  which  freisht  cars  can  be  loaded  direatly  from  vf niels,  and  direct  <ind  ft^ 
^Bt  Mounnnication  Dad  with  the  city  of  Waahiagtou,  thence  to  all  points,  i>,  in  onr 
^itauoa,  the  only  proper  and  available  point  at  which  to  erect  the  proposed  break- 
Wer  to  (brm  an  ice-harbor  for  the  protection  of  TeaBels,  and  particalarly  tbeir  ow- 
I  *N. 

I    We  tbwefore  reapeetfutly  petition  your  Department  to  atileot  the  port  of  Qnaotioo, 
Ik,  satbe  place  at  wbicb  the  propoMd  ice-lurbor  shall  be  establiBhed. 
Ytrj  reapeclihlty, 
KitMdby— 

C.W.Kidley,  manager  Washington  Steamboat  Company;  Ci^>t. J. B. Bskrldga, 
fttMtCitjof  Waahinglon;  Capt.C.T.Entwisle.steamer  City  of  Alexandria;  Tboa, 


I  Ml,  m.,  captain  ateamer  Arrowsmith ;  Frauk  Phillips,  pilot  steamer  Arrowsmith, 
^  w.  B.  Welrb,  general  agent  Potomao  Steamboat  Company  ;  B.  E.  Tnll,  captain 
'iuvi  George  Leary ;  John  F.  Posey,  pilot  steamer  0»orge  Leary ;  James  N.  Han- 
Mke,  KcoDd  pilot  steamer  George  Leary;  Oeorge  L.  Sheriff,  owner  steamer  MaV 
'  ^;  (i.  B.  Jone^  *gent,  steamer  Mattano ;  Wm.  L.  SkioDer,  captain  steamer  Hat' 
too;  B.  Dean,  pilot  steamer  Hattano;  Slephenaon  Jc  Brother,  asents  steamer  Sue; 
Ms  T.  Lewis,  maaler  tag  H.  H.  Keys ;  S.  F.  Clements,  depnty  collettor  of  customs; 
■' E.  Condry,  master  schooner  Clara  Bankin  :  Alfred  KeDdall,maeteriicbooDerBioti- 
■IFMeiBon;  Oeoi^e  W.  Williams,  nuater  schooner  Jdo.  A.  Cnrlia. 
Ml.  8.  T.  Abbxt. 
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Fnitbd  States  Engineer  Oppioe, 

Wmhington,  D.  V.,  October  20, 1884. 

Gehbbal:  In  compliftnce  with  your  order  of  July  31,  1884, 1  have 
•ehooor  to  report  the  resnlt  of  a  prelirainary  exaioination  of  Colonial 
■acta, made  with  tbeobjectofdetermiuing  wbettier  the  Larbor  is  worth; 
K  improTement. 

ColoDial  Beach  is  situated  upon  the  backs  of  the  Potomac  River,  ia 
'eatmorBlaud  Couuty,  Virginia,  and  ia  about  63  miles  from  Washing- 
to  City. 

it  is  the  youDg  settlement  of  a  company  chartered  by  the  State  of 
Tirginia,  January  2, 1884,  with  the  object  of  establishing  a  summer  and 
(inter  resort,  chiefly  for  the  inhabitants  of  Washington  and  Baltimore. 

A  portion  of  the  tract  was  owned  in  17117  by  General  Heury  Lee,  of 
avolutionary  fame.  I  visited  Colonial  Beach  in  tlie  steamer  Arrow- 
aith,and  consulted  several  pilots,  and  also  the  secretary  ol  the  Colonial 
much  Company,  in  regard  to  the  wants  of  navigation,  and  compared 
fteir  atatemeiite  with  my  own  observations. 

,  Google 
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From  these  sonrces  I  teamed  that  the  harbor-  is  aecoasible  ia  almost 
my  state  of  the  wind  and  tide  for  ateainers  of  the  class  of  the  ArroT- 
Bmith,  which  draws  about  7^  feet  of  water  when  toadett.  The  steamers 
fiao  reach  the  wharf  at  low  tide,  but  tbe  mad  is  stirred  by  them  for 
some  distance  in  the  channel.  Tbe  steamers  Moeeley,  Leary,  Excelsior, 
and  Lady  of  the  Lake  cannot  land  at  low  water. 

Colonial  Beach  is  one  of  the  regular  landinf^s  of  the  Potomac  River 
boats.  It  is  of  the  same  kind  of  importance  as  the  other  landings,  bat 
differs  in  degree,  which  is  in  its  favor. 

The  improvement  of  Nomini  Creek,  which  formerly  was  closed,  now 
permits  the  entrance  of  steamers  which  ply  on  the  Potomac  Biver  and 
tbe  Chesapeake  Bay.  Leonardtown,  at  the  head  of  Breton  Bay,  has  been 
made,  by  improvement,  accessible  to  the  same  boats. 

Qolonial  Beach  is  in  some  respects  more  important  than  either  of  the 
localities  above  named.  During  the  past  season,  15,000  passengers 
have  been  landed  at  the  wharf.  The  books  of  the  steamer  Arrowsmith 
showed  the  number  of  7,000  passengers. 

Besides  being  a  summer  and  winter  resort,  it  possesses  a  trade  which 
is  growing.    It  is  a  shipping  point  for  oysters  and  fish  for  the  Wasbiog* 
,  ton  market.    For  these  reasons  I  think  Colonial  Beach  worthy  of  im- 
provement. 

In  order  to  make  the  survey,  to  prepare  tbe  maps,  project,  estimate, 
and  to  make  the  required  report,  $300  will  be  necessary. 

A  copy  of  a  letter  from  Samuel  fforment,  vice  president  of  the  "Inland 
and  Seaboard  Coasting  Company,"  is  respeccfnlty  submitted.  Tracings 
of  the  original  chart,  exhibiting  the  results  of  an  examination  made  by 
the  Coast  and  G«odetic  Survey,  have  been  obtained,  but  will  be  reserved 
to  accompany  any  further  report. 

Very  respectfully,  your  obedient  servant, 

S.  T.  Abbbt, 
United  Statet  OwU  Engineer. 

Brig.  Gen.  John  Nbwtom, 

Chief  of  Engineers,  V.  8.  A. 


cOAeriNO  COK- 

Waahinoton,  D.  C,  Oolobtr  6,  1834. 
DsAR  Sib  :  I  hAve  to  reapectfully  call  your  atteutmn  to  the  necetisitj  of  having  th« 
way  open  to  Colouial  Boach.  Wharf  bj  »  small  outln}'  for  dredging;,  if  it  is  expooted 
that  our  Norfolk  steamers  are  to  stop  there,  and  it  is  getting  to  lie  a  place  of  BDch  Im- 
portance that  it  is  quite  desirable  that  thej  should  stop. 

We  hope  yon  will  ^ive  this  matter  consideration,  as  at  the  present  time  it  is  im- 
possible Tor  anything  but  light-dranght  boats  to  stop  at  the  wharf  in  question. 
Very  respectfully, 

Saul.  Nokirnt. 
Mr.  6.  T.  Abbrt, 

UttiUd  aiatet  Civil  Sngineef. 


STBTEY  OF    OOLONIAL    BBAOH,  WEST XOBBL AND  GOUKTT,   TIBOIMIA. 

United  States  ENorNBEK  Ofpioe, 

Washington,  P.  G.,  January  30, 1885. 
Obnbbal  :  I  have  the  honor  to  submit  the  following  report  of  a  sar- 
Tey  of  the  harbor  or  approach  to  the  landing  at  Colonial  Beach,  for- 
merly known  as  White  Point,  in  Westmoreland  County,  Virginia. 
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This  enrrey  was  directed  to  be  made  in  tfae  rirer  and  harbor  act  of 
Jvily  5, 1884,  and  was  afiai|cned  to  me  by  yonr  letter  of  NoTember  21  of 
tbe  saoie  year. 

In  a  prelimitiary  report  submitted  by  me  October  21, 1884,  tiie  rea- 
wne  are  given  for  tliinliing  the  harbor  of  Colonial  Beach  to  be  worthy 
of  improvement  by  CkivemmeDt.  lu  the  same  report  will  be  found  a  short 
Kconnt  of  the  locality  and  a  statement  of  the  facte  which  show  ita  com- 
mercial iraportance  as  one  of  the  landings  of  the  steamers  which  trade 
OD  the  waters  of  the  Potomac  River  and  Chesapeake  Bay. 

Daring  the  past  year  Colonial  Beach,  althoogb  recently  established 
H  a  summer  resort,  was  visited  by  15,000  persons.  lbs  situation  is  ao- 
lessible  to  Baltimore  and  WaHhingtou  by  steamboat. 

It  will  be  fonnd  npon  the  map  of  Potomac  River,  between  Bosier's 
Cnek  and  Hattox  Creek,  on  the  Potomac,  abont  68  miles  below  Waah- 
iigton. 
Steamers  dntwiog  7^  feet  can  now  land  at  the  wharf,  bat  shippers 
nd  citizens  holding  property  at  this  point  desire  sach  an  improvement 
of  the  channel  as  will  permit  the  landing  of  vessels  drawing  from  12  to 
Ufeet 

The  estiinate  given  below  is  based  apon  a  proposed  cat,  which  will 
We  300  feet  width  by  16  feet  depth  at  low  water. 
The  length  of  the  wharf  is  433  feet.    From  the  end  of  the  wharf  to 
file  15-fbot  carve  is  2,050  feet;  from  the  same  point  to  the  18-foot  cnrve 
inhoat  3,800  feet. 
From  the  center  of  gravity  of  the  cat  to  the  center  of  gravity  of  the 
fcmping  gronnd  is  about  1^  miles.    The  depth  on  the  dumping  ground 
ill  feet  at  low  water.    The  range  of  tfafi  tide  is  1.4  feet.    A  tide-gange  ■ 
tH  nailed  to  the  seventh  pile  f^om  the  extreme  end  on  the  north  side 
iftbe  wharf.     Six  galvanized  nails,  driven  horizontally  into  the  pile, 
(RKspond  to  the  sixth  foot  above  low  water, 

The  surface  of  the  bcfttom  is  composed  of  sand  near  the  wharf,  and 
trthe  greater  part  of  the  distance  between  the  wharf  and  the  15-foot 
Rre  the  soandiog-lead  indicated  mad,  with  occasional  patches  of  oya- 
IffBhells. 
When  this  cmst  is  penetrated  a  bine  mad  is  fonnd,  which  in  some 
fbces  is  very  soft,  and  tor  this  reason  the  width  of  the  proposed  cban- 
■I  ban  been  made  :iOO  feet. 
Twenty  per  cent,  for  the  same  reason  should  also  be  added  to  the  ee- 
tinate  of  the  niimber  of  cubic  yards  of  material  to  be  taken  from  the 
^DDel.  Before  the  work  is  offered  for  contract,  and  in  order  to  de- 
vice the  composition  of  the  bottom  accurately,  borings  shoald  be 
Uen  along  the  line  of  the  cut  to  the  depth  of  17  feet  below  low  water. 
At  a  point  about  2,160  feet  above  the  wharf  the  15-foot  carve  reaches 
Mch  nearer  to  the  shore.  The  cost  of  dredging  a  channel  at  this  point 
*Mild  be  about  one-fourth  the  cost  of  dredging  a  channel  at  the  wharf. 
Ht  the  northwest  winds  make  a  landing  at  this  point  dangerous  in  the 
vtater  season,  and  the  improvement  at  the  site  of  the  present  wharf  is 
tterefore  recommended.  The  estimate  submitted  is,  therefore,  made 
flr  catting  a  channel  to  the  present  wharf, 

A  channel  16  feet  deep  and  300  feet  wide,  with  a  taming  basiu  about 
40  feet  square,  will  have  the  following  cubic  contents  and  cost : 

CdMo  7*rd*. 

75,200 

15,0*0 
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At  20  cento  per  ysrd |1S,048  00 

Add  15p«r  ceut.  for  contingenoies 3,707  SO 

Totol 20,755  20 

Or,  iu  ma  ad  Q  am  ben 20,800  00 

Very  respectfully,  your  obedient  servant, 

S.  T.  Abbkt, 
United  Statet  Civil  Sngineer. 
Brig.  Gen.  John  Hbwton, 
Okie/  of  Engineers,  U.S.  A. 

(FInt  indoraeoinit.) 

Office  Chief  of  ENamBSRS,  U.  S.  Abht, 

February  6, 1885. 
Bespectftilly  retarutid  to  Mr.  S.  T.  Abert  for  revision. 
The  improvement  by  dredgiuj^  does  not  seem  to  be  correctly  located 
and  mnst  probably  soon  fill,    l^e  position  of  the  proposed  cut  should 
be  farther  investi(!;ated. 

By  command  of  Brig.  Gen.  Newton. 

John  Q.  Pabkb, 
Colonel  of  Engineers,  BvU  Mai.  Cm.,  U.  S.  A. 


United  States  Ensinbeb  Offiob, 

Washington,  February  19, 18«S. 
Bespeetfully  retarned  to  the  Chief  of  Engineers,  U.  S.  Army,  witk 
report  and  charts. 

S.  T.  Abbbt, 
United  States  Civil  Sngineer. 


ftOPFIiEMBNTAL  REFOBT. 

United  States  Enoineeb  Offiob, 

Washington,  D.  C,  February  19, 1885. 

Genbbal  :  In  compliance  with  your  order  of  February  6, 1885, 1  have 
revised  the  location  and  estimato  of  the  proirased  cut  from  the  15-foot 
curve  to  the  wharf  at  Colonial  Beach,  and  I  have  the  honor  to  sub&iit 
the  followiug  report: 

The  wharf  at  Colonial  Beach  may  be  approached  in  three  directioas, 
in  each  of  which  it  is  practicable  to  dredge  a  channel  at  a  moderate  eosti 
These  are:  First,  in  the  direction  A  B;  second,  in  the  direction  B  Oj 
third,  Ju  the  direction  B  D. 

The  selection  of  the  best  position  for  the  cut  depends  upon  the  effect 
of  the  winds  npon  vessels  arriving  and  departing,  and  upon  the  tnov» 
ment  of  silt  and  sand  upon  the  submerged  beach  in  frout  of  the  ahora 

fitPECT  OF  WINDS. 

The  movement  of  vessels  is  hindere<l  by  winds  chiefly  from  the  north- 
west and  from  the  cast  and  east-sontheast.  A  point  of  laud  abovi 
aftbrds  partial  shelter  from  the  northwest  winds,  the  effect  of  which  ii 
Btill  further  reduced  by  the  long  shatlow  beach  over  which  it  must  pasa 

The  winds  from  the  east  and  east-southeast  approach  the  wharf  with- 
ODt  hindrance. 
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ComJDg  across  tlie  Potomac,  which  is  here  from  3  to  25  miles  in  width, 
tb^se  winds  fall  upon  the  beacli  with  great  force.  A  vessel  can  approach 
ud  depart  in  these  directions  with  l^ss  obstroctJou  than  wbeti  the  witids 
Nov  across  its. coarse.  A  vessel  approaching  or  departing  in  a  north 
OTDortlieast  direction  encounters  this  dilBcuUy,  and  is  in  danger  of  be- 
bg  blown  on  shore. 

MOVEMENT  OF  SILT  AHD  SAHD. 

Id  Older  to  determine  the  movement  of  silt  and  sand,  in  summer  and 
vinter,  it  will  be  necessary  to  make  observations  at  intervals  during 
fc  year. 

Observations  extending  over  so  long  a  period  are  not  practicable,  and 
Bdred  are  not  necessary. 

Captajnsof  steamers  were  consulted,  also  pilots,  fishermen,  and  farm- 
to  «bo  live  near  the  beach. 

Ko  evideuce  coald  be  discovered  of  the  serious  movement  of  sand  and 
ift  beneath  the  water  and  above  and  below  the  wharf.  Fishermen  who 
^read  their  nets  apoD  pules  along  the  front  have  observed  no  deposit 
fcthe  vicinity.  The  Coast  Survey  chart,  made  in  1802,  shows  no  ma- 
ferial  cbatige  of  depth  in  twenty-four  years.  If  Bozier's  Creek,  which 
tibove,  and  Msittox  Creek,  which  is  below,  contribute  anything  to  the 
fter,  a  small  quantity  is  deposited  in  front  of  Colonial  Beach.  It  seems 
pbable  that,  if  any  sediment  is  held  in  suspension  or  is  rolled  along 
ii  bottom,  it  will  obey  the  major  force,  and  be  brought  upon  the  beach 
Iftbe  east  and  east-southeast  winds. 

Tbe  currents  of  ebb  and  flood  tide  seem  to  exhibit  little  power  of 
ftui«porting  material.  The  chart  prepared  under  my  direction,  when 
ki[KLred  with  that  of  the  Coast  Survey  made  in  1862,  confirms  the 
Ikve  oonclueions. 

These  conclnsions  can  now  be  applied  in  order  to  determine  the  best 
fcction  for  tbe  proposed  cut  to  the  wharf.  The  following  references 
liU  be  understood  by  an  inspection  of  the  accompanying  chart: 

1.  A  cnt  npon  the  line  A  B  will  not  be  exposed  to  the  northwest 
Indi,  hot  will  be  open  to  the  wtuiis  from  the  east  and  east-southeast, 
•hot  which  baa  a  sweep  of  25  miles.  Vessels  will,  therefore,  be  greatly 
hdered  in  leaving  and  approaching  upon  this  line. 
,1.  A  cnt  upou  the  line  B  C  will  be  exposed  to  the  northwest  winds, 
■ich  are  partially  broken.  Vessels  will  not  be  so  greatly  hindered  as 
ky  will  be  in  approaching  by  the  line  A  B. 

3.  A  cut  by  the  line  B  D  is  nearly  as  favorable  as  that  by  the  line  B 
^batlnmps  will  be  encountered  before  reaching  deep  water. 

Pinally,  it  may  be  said  that  approaching  and  leaving  the  end  of  cut 
tC  vessels  can  take  the  nsual  magnetic  course  from  C^ar  Point  above 
M  Cobb's  Point  Light  below. 

I  therefore  tbiok  tbe  line  B  C  woald  be  the  best  direction  for  the  pro- 
Iked  cot. 

This  line  is  adopted  in  my  report  of  January  30, 1885. 
Very  respectfully,  your  obedient  servant, 

8.  T.  Abebt, 
United  Statea  CivU  Engtiteer. 

Brig.  Geo.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 
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APPENDIX  L. 


jBVBOYKMBNT  OF  TH£  HUtBOR  AT^tOBFOLK,  VIBQINIA;  APFBOACH  TO 
I    lORFOLK    HARBOB,    VIBGIHIA;    CUBRITUCK    SOUND,   OOANJOE   AND 
IDEtnOS  BATS,  AND  NOBTB  RIVER  BAR,  NOBTH  CAROLINA— I MPBOTB- 
.    mm  OF  CERTAIN  RIVEB8  IN  VIROINU  AND  NORTH  CAROLINA. 


MfOMT  OF  CAPTAIN  F.  A.  BIHUAN,  C0RF8  OF  ESGINEEBS,  OFFICES  IS 
tHARGM,  FOB  THE  FISCAL  TEAB  EXDINO  JUHB  30,  im>,  WITH  OTBEB 
aoCUUBSTS  BStATING  TO  THE  WORKS. 

IHPBOVEMEHTB. 


lppro*eh 


e.  EdsDUiii  Bar,  North  Carolloft. 


lit^  SUtM  (Norfolk)  Navy-Yud,  I  North  River  Bw,  North  CaroTiD». 

DBtwcen  Lambert'*  Poiot  and  Fort  I  10.  Heherrin  KJTer,  North  Coroliaa. 
Horfolk,  TiTKJni*.  |  11.  Pamplico  and  Tar  rivers,  North  Cat^ 

Klppomattax  Hiver,  Tirtdnia.  I  olina. 

&I«Ctoway  Rirer,  Vireinia.  <  18.  Yadkin  River,  North  Carolina. 

ftaiaekwatKT  River,  Tirffinia.  <.  13.  Scappemong  River,  North  Caroliin. 

ft  Armor's  Horn  River,  VirKiola.  I  H.  Removing  eonken  vewbla  or  omft  ol>- 

ISartfa    Landing    River,   Virginia  and  atrnoting  or  endangering    naviga- 

Nortb  Caroiina.  !  tioD. 

KXAHINATI0N8  AND  SURVEYS. 

%  PerqninuiD'B    River  aliove    Hartford  |  It).  Caalii*  River,  Ttma  ita  luotith  to  the 
tHertford],  North  Carolina.  town  of  Wludaor,  in  Bertia  CODntf, 

S  0*e«M  River,  NoMb  Carolina.  I  N«rtb  Carolina. 

KPMqiiotaDk  BJvei,   North   Carolina,  I 
mbove  nooth  «f  OMial.  | 


United  Statbs  Enginbbr  Oppiob, 

Norfolk,  Va.,  July  25, 1886. 
Gehbbal:  I  bave  the  bnoor  to  transmit  berevith  m;  annaal  report 

KD  the  vwks  of  riv«r  aod  barber  improvement  in  my  charge  for  the 
jA  year  ending  Juua  30, 1885. 

Verjr  respectfully,  your  obedient  servant, 

F.  A.  HiNBUN, 

Captain  <ff  Engineers. 
The  C'BJBP  OF   ENaiNBBRS,  U.  S.  A. 

(Tbrougb  Jjieut.  Col.  W.  P.  Craigbill,  Corps  of  EDgiueers.} 
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IMPROVEMENT  OF  HARBOR  AT  NORFOLK,  VIRGINIA. 

The  a«t  of  July  6, 1884,  appropriated  $25,000  for  tliis  work.  A  puT!* 
for  tbe  expenditure  thereof  was  submitted  to  the  Cbief  of  Enginee4>ia. 
duly  approved.  kik. 

In  acconiauce  therewith  proposals  were  iuvited  for  dredging,  a  b. 
November  3, 1884,  a  ooutract  was  entered  into  with  the  National  E  '■ 
ing  Company,  the  lowest  bidder,  to  do  the  work  nt  17^  cents  per  ''  ■ 
yard  measured  in  place.  li. 

Work  was  to  have  been  commenced  under  the  contract  on  or  I  )j,t^ 
December  1,  1884,  and  finished  by  June  1,  1885.    The  company 
work  November  29,  1884,  and  completed  it  January  15, 1885,  rem   '  ' 
88,538  cubic  yards  of  material  from  the  Eastern  Branch  and  27,86! 
the  Southern  Branch,  or  a  total  of  116,399  cubic  yards. 

The  work  in  the  Eastern  Branch  was  througb  the  bar  at  the  n 
ftnd  resulted  in  a  channel  at  least  22  feet  deep  and  at  least  2( 
wide  at  mean  low  water  from  the  Norfolk  and  Western  Railroad  1 
down  to  the  mouth.  That  done  in  the  Southern  Branch  widen^ 
channel  on  either  side,  making  it  at  least  25  feet  deep,  and  at  lea^\ 
feet  wide  at  same  stage,  from  the  navy  yard  to  the  month,  with  t 
caption  noted  below. 

A  survey  was  made  in  March  and  April  of  the  harbor  from  For 
folk  to  the  United  States  navy-yard  on  the  Southern  Branch, 
Oampostella  Bridge  over  the  Eastern  Branch,  and  a  map  of  same 
on  a  scale  of  5^.    The  adopted  Port  Warden  Lines  aggregate  - 
feet  in  length. 

The  25-tbot  channel  has  narroweil  a  little :  at  the  mouth  of  the 
•rn  Branch  it  baa  sboaled  to  24  feet  for  a  distance  of  700  feet, 
■pection  of  the  accompanying  map  of  the  Eastern  Branch,  in  com 
with  the  communications  referred  to  herein,  will  best  describe  if 
dition  and  wants. 

The  sut>erinteudeut  of  the  Norfolk  and  Western  Railroad  hi 
mated  (July  16)  that  the  company  will  remove  the  stone  abuta 
the  county  bridge. 

The  portion  of  the  approach  to  the  harbor  between  Lambert't 
and  Fort  Norfolk  is  not  included  herein,  as  it  is  now  a  work  by  ii 

The  following  allotments  have  been  made  from  appropriations 
work  specified  below  for  building  a  suitable  steam  tender  to  repli 
that  has  been  chartered  for  a  number  of  years  past  for  use  c 
works : 

Approach  to  Norfolk  Harbor,  VirgiDia 

BATboral  Norfolk  aod  its  approaches,  Virginia 

Currituck  Sound,  Coanjok  B»;,  and  North  River  Bar,  North  enroling  . 
llorlh  Landing  River,  Virgiuia  and  North  CaroliuA 


Plans  and  specifications  have  been  prepared  for  this  tender 
will  be  built  in  due  time. 

I  append  hereto  copies  of  my  reports  to  the  Chief  of  Gnglt 
follows; 

(I)  Report  dated  September  I,  1884,  relative  to  building  «  dike  in  this  ha 

i,  relative  to  the  funeral  improveraent  of  tbislia 
tea  therefor. 

From  a  business  point  of  view  Norfolk  may  be  said  to  be  an 
taut  port  of  North  Carolina  as  well  as  of  Virginia,  as  a  large  po 
aot  the  larger  portion,  of  the  trade  of  the  former  seeks  it. 
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Tbe  commerce  of  Norrolk  aDd  vicinity  has  grown  largely  during  the 
past  year.  Anew  short  line  to  New  York  was  coui])leted,  called  the 
Heir  York,  Philadelphia  and  Norrolk  Railroad,  thus  luakin;;  tive  com- 
nercial  railroads  centering  here,  besides  the  two  railroads  to  the  mim* 
merresorta  at  Ocean  View  and  Virginia  Beach. 

Thene^r  coaling  station  at  Lambert'it  Point  i»  bonnd  to  take  high  rank 
amoiji;  tbose  of  the  world,  and  attention  is  iuvitetl  to  the  coal  statistics 
spi)ende(]  hereto. 

Lines  of  steamers  mn  rcgidarly  from  Norfolli  to  Richmond,  Baltimore, 
Pliiladflpbia,  New  York,  Providence,  Boston,  and  various  ports  of 
Konli  Caroliiia.  It  would  be  difficult  to  obtain  the  statistics  relative 
tn  Ibe  enonnous  coastwise  tnde  in  truck,  oysters,  peanuts.  &c.  The 
staijstica  relative  to  exports,  imports,  &c.,  obtained  from  the  ci>IIeetor 
of  tile  ))urt,  as  well  as  those  pertaiuing'  to  cotton,  are  appended  hereto. 

Soffolk  ia  ■  port  of  entry. 

Money  statement. 

Wy  1, 1864,  araonnt  available fl,  152  14 

iwnni  appropriated  by  act  approved  July  5,  1884 S!5,000  00 

28,152  14 
Jui  I,  l<^^,  umonut  expended  duripc  Gitcal  year,  exclasiva  of 

«il6tjD.liui:  liubililiwtJnly  1,   1881 ^26.148  23 

H 1,  ldfi5,  OQbitaudiiiff  liabilitiea 2  in 

26, 151  20 

%  1, 1385,  amoant  available 2.000  94 

flmoonHhaCcanboprofitablyespeQcledinflHcalyearendtQKJniieSO,  1»87  frtJ7,744  56 
(Sibmitted  in  cvniplJance  with  require oients  of  sectioD  2  of  river  aud 
I  bubor  acta  of  ltt66  aud  f  667. 


^Kt  of  pTopoiaU  reorited  for /umiahitig  and  delivering  a  iteam-laujich,  opened  by  Capt. 
F.  A.  Einrnan,  Corpt  of  Engintert,  at  Norfolk,  Va.,  September 'ii,  18d4. 


Ill     SuDsudiddnuMofblddfln. 

Date  of  dellvar;.                 Hams  of  boat. 

Frios. 

'  &fl.0rt«6r.PerlbAm1wr.N.J 

10,  uo 
4,  ISO 

•tent  for  jHob  LorUlard.  ooner  or 

IJ8ui™dHgtei»,N»wXOTk,II.T 

t|  H^B  E.  Wood.n  i  Co.,  BaltimOM, 

f  Albert  a.M 

jRanholal 

'iK'Jt"-?:-: 

1 

Itl  bid«  rejected,  no  Bteam-Iaiuicb  being  suitable. 
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Aluiract  ofpropotaU  rfomredfor  dredging  in  Norfolk  Harbor,  Fa.,  opened  hy  Capl. 
Hinman,  Corp>  of  Enginefn,  at  Norfolk,  Fa.,  Oelober2i,  ia-)4. 

P.  ^. 

Va. 

""""Wd^'*^"' 

Tfnmbfr  end  kind 

ofmecbinei  to 
be  need. 

C.p«l^. 

PrapDudUmefir  com- 
pletion of  work. 

PrtM 

jud. 

H.KCn,p,pper.Por,«nontb. 

IforrU  ft  GnmlDn  Dreda. 
tag^Compuiy.  Aw  TorC, 

J«n«  Caler  &  Sod,  trorfolk, 

New  York  Bteun  Dredrinjj 
Qompenr.  New  York.  fi.f. 

P.^ordBoe^  JoneyClty, 

Beqnieite    .ppB- 
One  or  more  of  Ot 

Oneor  more  dip- 
per diedsee. 

To  oomplctK  the  work 
Beilnworkonorbo- 

iMoiiblojird. 
petddjewli. 

Abont  I.OOO 

800  CDblo  rude 
peld>;. 

■ndoomulste  ume 
OD  or  bel&re  October 

18 

AJIne««rrkp. 
pUuioea. 

Oneo™regT«p. 
One     DlMO-ehen 

BulDworkonorbe- 

BeBto'work  between 

iSpoemherl  end  25. 
1»M.  end  complile 

BejtinworkonorbfK 

1ES4,  ud  uniplr^' 

"no  a™18H.      ""' 
Befcinwo^k  on  or  be- 
fore December  1.I8M. 

18U. 

ITI 

Contract  with  Notional  Dredging  Company. 

Coaimerctal  tlatUtia»  for  port  of  Norfolk  from  July  1,  1SS4,  la  June  31 


Tend*  otaued- 

TeaMUentered- 

Hnmber. 

ToDiugo. 

Hnmher. 

ToDDKge. 

_. 

l.«0 

i<n,Bii 

SB 

1,3» 

70.711 
i.078.484 

1.I1T7 

i.na,SM 

I,  aw 

i.i*B.m 

mPORTS  AlTD  EXPORTS. 


Imi™«- 

T^ne. 

a.port* 

TalBB. 

tM.imi2 

11 

11.  ssl 

I1.41t 

«,7«e7T 

m.s7SS3 
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LBTTIE  or    Taa  KOBTOLK  and  l>OltTBM0UTH   COTTON   EXCIIAKGB. 

Norfolk  axd  Pobtsuouth  Cotton  Exchanqb, 

Korfolk,  Va.,  Jnlj/  14,  1885. 
Dub  Sib:  I  Uike  pIpMute  in  subniittiiiK  herewith  atnteineiit  of  the  rereipta  nod 
UptDcnU  of  cottoQ  at  this  port  for  the  twelve  monlhs  euding  Jane  30,  1885 : 

BBCB1PT8. 

Bale*. 
LKriT«d  at  Norfolk  tirelTe  months  ending  Jane  30,  1>4B5 !»7,397 

SniPJUNTS. 

Direct  lo  Great  Bntain 877,1)67 

DitMt  to  France 6,375 

Onxt  to  Continent 11,775 

Tsut  iliiecl  foreifpi  Bhipment« 89:.,  817 

loul  coastwise  porta 257,325 

Tola)  twelve  tuAnths 553,142 

I  reniftiD,  dear  air,  y onra,  very  trnly, 

Norman  Bbll, 
Svptrintetident  and  Secretary. 
Cipt.  P.  A.  HorauN, 

Carp*  oj  Engineer;  V.  S.  A. 


■majfiOF  pocAaoMTAfi  fiEU-BmiMiNoiTs  coal  from  jclt  1, 1884,  to  junb  30, 1885 

lifWfflbw,  1B84 1,57S 

ftnl-r.teM 7,615 

■wmber,  1884 4,000 

ftwmber,  1684 6,042 

^nirj.lft© 6,489 

n*tnirr,  1(«S 7,639 

t""!!.!^ 24,4b4 
USH6 31,251 
,  .1*6 » 28,951 

'B',  1*3 28,590 

Total 146,633 

krfoU,  Ta.,  Jim«  30,  1885. 

Willi  AM  Lake  it  Co., 
Agttttt  of  Cailntr  4"  Co.,  lAmitei. 
Capt.  F.  A.  BxmtAJf, 

Cor^  of  Engineer*,  V.  3.  A. 


LBTTEBS  OF   CAPTAIN  P.  A.  HINUAN,  OOBFS  OF  BNQINBEBS. 
1. 

United  States  Enqineeb  Opfioe, 

Norfoli,  Va.,  September  1, 1884. 
Cenebal:  Id  accordaoctt  with  your  instniutioiis  of  the  12th  altimo, 
itnj- project  aud  my  snpidenientary  project  of  July  2lRud  30,  respect- 
<y,  for  the  expenditure  of  the  snm  of  425,000,  appropriated  by  the 
•  of  July  5,  1884,  for  improving  harbor  at  Norfolk,  Va.,  aod  its  ap- 
tecbefl,  I  have  the  houor  to  submit  the  fullowiug: 
Jls  directed,  I  have  compared  the  charts  showing  the  condition  of  the 
Bbor  before  aad  after  improvement  to  see  how  far  thexesults  obtained 
f  dredgiuf^  have  been  maintained. 
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'  The  nccompanying  map'  of  the  latest  general  survey  (1882),  to  which 
reieretice  is  made  herein,  shows  the  areas  dredged  from  time  to  time, 
the  dates  when  dredged,  and  also  the  surveys  made  to  date  of  portious 
of  the  locality  under  consideration.  Each  area  will  now  be  described 
in  detail. 

;  The  bar  at  the  month  of  the  Eastern  Branch  was  dredged  to  a  depth 
of  22  feet  at  nieaa  low  water  from  1877  to  1879,  inclusive.  Berkley  Flats 
forms  one  side  of  the  Eastern  Branch  at  this  point.  It  will  beobserved 
that  considerable  shoaling  has  occurred  since  the  dredging. 
"  In  tlie  Southern  Branch  dredging  to  a  depth  of  25  feet  at  mean  low 
water  was  done  from  1879  to  188.'J,  inclusive,  some  of  it  being  desultory, 
necessitated  by  the  pi-esence  of  Inmps  which  were  fonud  to  he  due  to 
sunken  logs,  of  which  a  large  number  have  been  removed.  On  the  west 
Bide  of  Berkley  Flats,  and  also  on  both  sides  of  the  river  near  the  mouth, 
the  dredging  was  done  regularly^  and  cumparisou  shows  it  to  be  quite 
permanent. 

Portsmouth  Flats,  a  short  distance  below  the  month  of  the  Sontbern 
Branch,  wasdredgedinlSSO  toa  depth  of  22  feet  at  mean  low  water,  and 
comparison  shows  that  there  has  been  but  little,  if  any,  filling  since  the 
work  was  done. 

A  little  dredging  was  done  in  1879  in  the  vicinity  of  Town  Point,  at  the 
time  the  wharves  weredmwn  in  as  recommended  by  the  United  States 
Advisory  Board,  but  as  it  was  small  in  extent  and  consisted  principally 
in  tearing  up  the  old  wharves  by  a  powerful  grapple-maebine,  it  was 
not  located  on  the  map.  At  the  same  time  dredging  was  done  in  this 
vicinity  by  the  wharf  owners  (who  should  see  to  this  in  future,  if  neces- 
eary)  to  a  depth  of  25  feet  and  over  at  mean  low  water. 

Dredging  was  done  from  ISSl  to  1883,  iuclnsive,  from  the  connty 
briilge,  formerly  over  the  Eastern  Branch,  nearly  up  to  the  bridge  of  the 
Iforfolk  and  Western  Bailroad  Company,  to  a  depth  of  25  feet  at  mean 
low  water;  as  only  a  short  time  has  elapsed  since  this  was  completed 
and  an  examination  made,  there  are  no  means  of  comparison  to  deter- 
mine whetiier  or  not  the  dredged  area  has  deteriorated.  The  same  may 
be  siiid  of  the  dredging,  in  tlie  harbor  immediately  below  Town  Point, 
■done  in  1833,  to  a  depth  of  25  ft.'et  at  mean  low  water.  At  this  latter 
locality  two  wrecks,  oue  a  vessel  of  considerable  size,  were  removed. 
;7From  the  foregoing  it  appears,  so  far  as  comparison  can  be  made,  that 
■with  the  exception  of  the  bwr  at  the  mouth  of  Eastern  Branch  the  dredged 
areas  have  deteriorated  but  slightly,  if  at  all. 

In  regard  to  the  bar  at  the  mouth  of  Eastern  Branch,  the  deterioration. 
is  very  marked.  In  reference  to  it  I  quote  sa  follows,  from  teporta 
Bpecified  below : 

,  Report  of  Chief  of  BngineetB, 

•  •  •  We  find  Blight  and  rsther  peculiar  nhaDges  in  the  Iwd  of  the  harbor  be- 
tween Ihe  ciinnly  briiltre  ncr(is8  the  Eastern  Branch  and  the  confluence  of  the  two 
brancbeH.  .We  And  a  Hiight  t«udeiicj  of  tLe  channel  to  dcepeo  immediately  and  foi 
eome  little  ilislauce  l>elow  the  briilKe. 

Further  down  («ome  8(M)  yards  below  the  bridgp)  ahonler  water,  which,  bo  far  aa  ii 
known  hna  alwayn  exiated.  ia  encountered,  and  coniinaes  nntil  the  influenre  of  tha 
Sonthem  Braucb  ia  fi-lt~  The  depth  nf  theshoaler  ivHter  referred  to  baa  cbanf^e^  bnl 
little  since  the  aonndiuga  nere  taken  by  the  Coaat  Survey.  It  appears  to  have  611ed 
iu  very  aiigbtly.  Iffl  worst  fi'ntnre  Bcema  to  be  that  the  ahoal  ia  slowly  extendiDg 
along  to  tbe  wliarvea  ininicdiately  below  the  ferry.  I  attribute  theao  chanK^a  to  tha 
eziateuceof  thecoimty  bridge ^roaa  the  EaBt«rn  Branch.    TheatreamiBOonaidnrAbly 

'  Omitted. 


^dJvGooglc 


APPENDIX   L REPORT    OF    CAPTAIN    HINMAN.  1013 

mitnct^d  at  thia  [>oiiit  by  a  luD);  cansetvay,  which  coaatitutes  tlie  soiithvin  extremity 
of  tllB  briitRi^. 

Thia  Mcuants.  in  my  opinion,  for  tho  slight  deepening  immediately  I>etoiT  tha 
bridge,  nid  also  fur  the  Hli)chl.  additional  shoaling  beluw,  (he  removed  iiialerial  being 
dtpositrd  an  soon  as  the  wider  ]H>rtion  of  the  xtream  ia  reacheil. 

1(  viltlie  pnrceived  t hat  acousidcrublo  ileepenio);  boo  taken  place  inimeiliately  at  the 
eanflneuce  of  the  two  branches.  This  n-oiiVd  seem  fu  he  but  the  mere  reniilt  of  the 
chin)!<>ti  jnst  rcferreil  to,  the  gradual  pxtenoion  of  the  Hhoaiur  watttr  ueur  the  ferry 
■Ktuiug  to  contract  the  iridth  of  the  Southern  Branch  channel,  and  cauHin^  it  to 
Hike  ieepev  water. 

Fmm  this  point  on  towards  the  entrance  of  the  harbor,  ni id  alfio  in  followinf;  np 
tlie  coaneof  the  Sonthem  Branch,  the  water  in  the  channel  eeoma  to  have  pretty 
(OMriJIy  maintained  its  original  depth.     •     •     • 


Hit  Elizabeth  BiveriBformed  by  I  wobranches,  known  an  the  Sonthcrn  and  the  Eoat- 
n  Brunch.  The  firat,  on  acconut  of  tlie  greater  length  and  volume  or  its  water, 
|>>MnUy  takea  the  name  of  th«  river.     The  bar  is  formed  at  the  month  of  the  Enatern 

""     '  --       -  -  ■     foot  of  Market  St 

in  of  its  channel; 

twl  l.'iU  fe«t  from  the  wharvei'.  and  iiaraltel  with  them,  it  extenda  9U0  f«et  above  the 
far}  and  1.30O  below,  manifcHting  a  decided  tendency  to  ghnal  aloag  the  wharves. 
llBii}'  l>«reganted  as  being  formed  by  two  combinations  of  forces,  one  combination 
oninjElhe  Coaling  along  the  front  of  the  wharves,  the  otiier  giving  rise  to  the  bar 
ikich  lies  farther  out  in  the  channel.  Tliu  ahoaliuK  I  ret;ard  as  due  to  the  detlection 
•fibp  tLb  at  the  upper  part  of  the  wharvea,  more  particularly  by  the  Old  Dominion, 
CTt4usrII,  Graves,  and  the  railroad  wharves,  iiud  by  the  retanlation  of  the  current 
^f  the  entire  wh.irf-front.  The  bar,  which  occupien  the  main  channel,  is  partly 
it  la  the  county  bridge,  SCO  yards  above,  and  in  a  larjce  degree  to  the  angle  of  con- 
IniM  of  the  Southern  Branch.  The  two  branches  of  the  river  meet  at  an  obtuse 
'>^t.  Riving  rise  to  oppmiing  unrrents  at  ebb  tiilo,  the  greatest  of  wliich  holds  its 
tr.  vhile  the  leaser  branch  is  retarded,  causing  a  deposit  of  the  material  held  in 
■^n^ioD  or  rolled  along  the  bottom. 

T!iF  Sunthern  Branch  has  greater  length,  larger  tributaries,  and  consequently 
(Kitcr  liilal  capacity.  Just  above  the  point  of  ciiudueu<'.e  it  is  contracted  to  ni-arly 
•t-h;iir  the  average  wi<lth  of  the  Kaslern  Branch.  These  conditions  increase  the 
F>i<'iiiiuanee  of  the  river,  aud  confine  tho  bar  to  its'present  iiosition  within  the 
Mib  of  the  Eastern  Branch,  Fhe  flood  aoemato  exert  some  inUnence,  but  the  ex- 
oimlnre  of  it  cannot  be  dxteruiined  wilhniit  careful  meaaiirenieut  of  Bub-Hurface 
^^iiiei.  As  hiu  been  stated,  the  two  brunches  meet  with  opposing  currents.  The 
Mdnrsre  shonld  be  at  an  acnt<>  angle,  and  tlie  work  to  effect  this  result  ninnt  iu' 
^t  con  Hi  durable  eziiense.  To  accuiupliHh  this  change  it  would  l>e  neeexsary  to  rec- 
^  tlic  Khurf-front  of  the  city  of  FortHuiouth,  cnnimencing  at  the  southern  point  and 
aiFUdiDi;  l.'-^'O  feet  above,  piishint;  the  entire  front  back  nntil  at  the  southern  iHiint 
,il*il1  Ik  about  300  feet  in  the  rear  of  its  present  position.  The  line  sliout<l  then  lie 
ciRlDDfd  by  dredging  from  the  point  of  the  wharf  to  the  25-root  curve  of  depth, 
(>ni:ng  im  a  gentle  curvature  to  the  left  hand.  Between  this  line  and  the  cbaunel 
tknialfrial  bhould  be  dredged  t«  a  deplh  of  '^H  feet. 

these  operations  involve  an  intei'feivnre  with  riparinn  rights  and  require  a  large 
iMant  nf  dredging.  I  regard  them,  however,  aseasential  parts  of  any  plan  for  the 
cnettioD  of  the  forces  which  co-operate  to  fonn  the  bar.  As  it  is  probable  tliat  the 
<l9li  reqnired  mav  be  obtained  by  operations  conducted  within  the  Eastern  Branch, 
tbtmiDptex  qn-'stmns  Invotveil  in  making  any  change  in  the  mouth  uf  the  Southern 
BHiihiQay  for  the  present  lie  left  out  of  cuuMderation.  This  omisHiou  taay  not  t'oa- 
dwi  to  the  permanence  which  miKlit  otherwise  be  obtained,  bnt  it  is  pn«eible  to  at- 
ttk  Iiy  ether  means  ft  depth  which  may  endure  sufficiently  long  to  add  euormouBly 
totbe  coiiunercial  facilities  nf  tlie  harlmr. 

Kie  county  bridge  orerlhe  Eastern  Branch  hos  the  effect  of  incrcaHlng  the  velocity 
O'llie  cnrrent,  which  takes  np  its  load  at  the  bridge  and  deposits  it  as  the  stream  ex- 
pMds  OQ  the  bar  below.     For  the  same  renxon  any  material  in  suspension  is  deposited 

I'' is  bridge  is  owned  by  private  parties,  who,  I  have  Ih'I'u  informed,  are  willing  to 
■cOil.  and  the  city  authorities  have  taken  the  preliminary  steps  fur  its  purchase  and 
i^*oval.  In  onle'r  tii  beiieSt  the  harbor  to  the  fullest  extent  the  causewav  shonld  be 
r«t>ved  at  the  Mime  time  as  the  bridge. 


^dJvGooglc 


1014      EEPOBT   OF   THE   CHIEF   OF    ENGINEERS,  U.  S.  AEMY. 


•  •  '  Witliinl.lielocutionof  ourPort  WnrduDLiuo,  betwepu  Hand  K,  thegcnor^ 
charaRterUtirH  areHlilgKiHliiiesH  iif  the  ciirn'nU  and  a,  dlnpti-iitiiiii  to  hIiiiuI  iI]).  Fur  & 
coudidemlile  dixtiiitco  we  have  1  to  3  fuct  ]ena  water  aloag  this  t'routagu  than  there 


'njy  years  aifo. 


lit  Heveral  irharves  which  project  iindnlyiiito  the  sti-eam. 


Tbe  neccHSLty  for  Cftiryliifc  onr  line  thuH  within  existiut;  xlrnrtiireti  apiieared  n 
nbcil  n'o  iuNpevt(-d  Mr.  Wi-ir'ii  ciirretit  (iIntervntionH  in  this  ]iei);hb<>rlioi)il.  1  iiere  a 
a  natural  diapiMition  of  the  ebb  ciirrent  to  preiM  ii]iou  tbe  frdntajru,  and  thin  diH)>usi' 
tinn  cannot  he  ebaiifi^Hl  by  any  pmelirnlile  iiieaim.  Thn  lieKt  that  we  cmilil  d»  niu 
to  provide  for  the  ri>movaI  ofnll  HuliuntH  from  the  general  liiieof  fr<iiita);e,  mo  that  the 
current  may  Hivccp  jnst  without  uirelin|{  reBLHlnuuuH  which  ennaiinie  itHrtariraor 
turn  it  off  into  ton  tiliarp  conBii't  beyond  with  tbe  oiilllow  of  tbe  Soutbrm  Itmuph. 
It  is  in  this  neJKhborhoiHl  that  the  cnrn;nt  from  tlie  EimtiTu  Branch  issm-ii  from  ttie 
uatnral  tonlinenient  of  itt  bauIlH  and  iH-jrius  to  lose  velocity  and  depth.     •     •     • 

Since  tlie  foregoing  was  written,  the  ooiinty  bridge  referred  to  lias 
been  purebased  by  the  Norfolk  and  Western  Railroad  Company  and 
removed  in  1881,  but  (be  Soutbern  abutment  still  exists. 

Attention  ia  invite<l  to  the  Port  Warden  Lines  reeoinmeiuled  for  Bevk- 
ley  Flats,  iiidicitted  on  the  map,  and  in  this  connection  I  quote  from  the 
report  ot  the  United  States  Advisory  Board,  dated  February  21,  1877: 

•  •  "  nio  iieiiit  P  has  lieen  located  at  tbe  outer  end  of  tbe  nontborn  abntuient 
of  the  Toll  Bridpe,  as  a  convenient  starting,'  point.  Thisahutment  projecting  far  out 
Into  the  river  would  not  Lave  been  approved  ae  a  new  project,  but  may  be  tolerat«d 

Our  principal  anxiety  in  tbe  adjustment  of  tbe  Berkley  line  tiasbeen  experienced 
in  the  location  of  a  jioint  near  the  bifurcation  of  the  flood -current  bi-tweon  the  Ea»t- 
ern  and  Southern  l)Tancbi<8,  The  point  r  is  pbyBicaily  the  best  that  can  bo  assiirued, 
but  it  lien  far  out  from  the  land,  and  falls  iu  a  favorite  an cbura^-g round  for  Huiall 
veaaelH.  It  is  also  objectionable  for  the  reason  that  unless  tbe  frontage  cotild  be  car- 
ried out  to  (be  Hues  on  either  side  slmuitaneoitsly  (which  is  impracticable),  eddies 
would  bo  created  nbich  would  change  the  coiiliguratinn  of  tbe  shoal  to  the  injury  of 
the  channels.  We  have  decided,  therefore,  ta  reoomiiieud  that  tiie  tines  Q  to  r  and  r 
to  S  should  be  adopteit  as  tbe  nltiomre  limit  of  iiuifonu  structures,  but  that  tbe  in- 
terior linos  Q  to  K  aud  R  to  S  should  be  provisionally  established.  Within  them 
provisional  lines  irroE"''"' structnros  would  bo  harmless,  there  being  only  sluggish 
uiovemootH  over  the  larger  part  of  this  space. 

The  char>rol  through  the  bar  at  the  mouth  of  the  Western  Branch 
was  dredged  to  a  depth  of  25  feet  at  mean  low  water  from  1878  to  1880, 
inclusive.  Its  locatiim  is  sbown  on  the  map."  This  portion  is  now 
being  examined,  in  compliance  with  your  indorsement  of  the  12tb  nltimo, 
ou  my  ])ro.iect  of  July  21, 1884,  for  the  expenditure  of  th&sum  of  $50,00^ 
appropriated  by  the  act  of  July  5,  1884,  for  improving  approach  t« 
Norfolk  Harlror  arid  the  United  States  (Norfolk)  navy-yard.  A  Board 
lias  been  ordered  to  report  on  it. 

The  cut  through  Sewell's  Point  Bar  was  only  completed  quite  recently. 

In  view  of  the  foregoing,  it  is  thought  that  the  shoaling  at  the  mouth 
of  Eastern  Branch  is  very  largely  due  to  natural  causes  that  will  alwajt 
exist,  aided  heretofore  by  the  county  bridge,  a  part  of  which  has  bea 
removed, as  stated,  leaving  the  southern  abutment,  iehich  should  also  t> 
reinoved.  There  are  no  means  of  ascertaining  the  amount  of  deteriort- 
tion  due  specifically  to  thi.s  bridge.  It  is  quite  impracticable  now  todii- 
charge  the  Eastern  Brauch  iiiro  the  Southern  Branch  at  a  proper  acute 
angle  to  prevent  the  formatloii  of  a  bar.  Dikes  for  this  purpose  wtmkl 
probably  not  be  [lermitted  under  any  circumstances,  as  they  wonid  uV 
struct  tbe  harbor  ftreiitly,  especially  tbe  ferrj-.  reriotlical  dredging  t* 
a  small  exletit  will  therefore  lie  necessary.  This  will  mast  likely  be  lest' 
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ened  aa  the  flats  are  dredged  and  the  Berkley  shore  protected  by 
Tharres.  It  in  {tossible  coiiRiderable  of  the  materiHl  forming  tlio  bar  at 
thetnonlli  of  Eastern  Branch  has  waHheddowu  front  Berkley  Flats,  and 
it  is  more  than  probable  that  stirriug  up  the  bed  of  the  river  above  by 
dredfTing  lias  cause<l  a  more  rapid  foriimtion  of  the  bar  by  the  deposit 
of  materia!  thereon  so  stirred  up  than  would  have  been  produced  other- 
wise. 

In  conchisiou,  n<>  dikes  or  jetties  are  required,  and  dredging  alone  is 
recommeiKled  as  provided  for  iu  the  said  project  of  July  ^0  last,  for  im- 
pmviiiji  harbor  at  Norfolk,  7a.,  audits  approaches. 
Very  respectfully,  your  obedient  servant, 

F.  A.  HiNMAN, 
Captain  of  Engineert. 
The  OoiEP  OF  Engineers,  U.  S.  A. 
(Throngb  Lieut.  Ool,  W,  P,  Oraighilt,  Corps  of  Engineers.) 


United  States  Engineer  Office, 

Norfolk,  Va.,  July  9,  1885. 
General:  In  accordance  with  your  indorsement  of  September  13 
lat  on  my  project  of  July  21,  July  30,  and  September  1  last,  relative  to 
tke  pj|>eii<litur6  of  the  amouut  apt>ropriated  by  the  act  of  July  5,  1884, 
fcr  imiiroi'iug  harbor  at  Norfolk,  and  its  approaches,  Va.,  I  have  the 
liwor  to  submit  the  following  "  plan,  without  regard  to  cost  for  the  rec- 
tilicatiou  of  the  Eastern  and  Southern  brandies,  such  as  woald  cure 
fffwnt  evils,  with  a  view  to  comparison  of  that  method  of  treatment, 
niitidpring  its  cost,  its  advantages  and  disadvantages,  with  the  method 
tfilretl^iiig  annually,  or  as  often  as  may  be  necessary,"  in  said  harbor 
xl  fipproitcbes,  and  incidentally,  in  connection  therewith,  a  project  for 
tte  general  improvement  of  the  harbor  and  its  approaches. 

I  respectfully  transmit  herewith  (1)  tracing*  of  map  of  my  recent  sur- 
nv  of  said  harbor ;  (2)  tracing*  of  mat)  of  my  survey  of  last  year  of 
iwigHl  channel  through  Sewell's  Point  Bar;  (3)  Coast  Survey  map* 
<f  Stfffell's  Point  and  vicinity ;  (4)  three  tracings"  of  m9i)8  of  »  portion 
*Kaiit  harbor  relative  to  tidal  currents,  prepared  in  1870  by  the  Coast 
Sirvey  for  the  Board  of  Harbor  Commissioners  of  Norfolk  and  Ports- 
■oDfh,  Va.;  and  (5)  copy  of  report"  of  the  United  States  Advisory 
Boiinl  relative  to  the  latter.  ^ 

It  is  thought  that  the  Port  Warden  Lines  are  all  well  located,  for  the 
wasons  given  by  the  Adviaorj-  Board,  with  the  e.\ception  of  those  in  the 
fieinityof  the  railroad  bridge  over  the  Eastern  Bmnch.  I  have  shown 
Bbrukeu  red  liueson  the  accompanying  mapthechauges  I  would  make 
i  them,  thereby  cutting  off  12U  feet  of  the  solid  stone  abutment  of  the 
*U  county  bridge  (removed)  and  estending  the  said  railroad  bridge  140 
fet  to  obtain  greater  sectional  area  through  this  reach. 

1  have  heretofore  reported  fully  relative  to  i-emoving  this  abutment, 
ad  also  on  desired  modifications  of  the  Norfolk  and  Westeru  Railroad 
Wd;;es  over  the  EaKteru  and  Southern  branches.  Of  course  the  wel- 
fceof  the  harbor  demands  these,  so  that  the  tidal  flow  will  be  free  and 
(be  tidal  reservoirs  aliove  allowed  to  fill  to  their  maximum  capacitiea, 
a  order  that  the  tidal  currents  may  perform  their  proper  functions  in 
miutaiuing  the  channels. 
It  is  understood,  from  a  reciMit  opinlou  of  the  honorable  the  Attorney- 
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Oeiieral,  that  Die  fore>;oinf;  very  desirable  modificntiens  catinoc  be  or- 
dered by  tlie  UiiiU'd  States  without  autliority  from  CongresB,  but  that 
other  parties  could  cuiii|>el  the  flwuers  thereof  tn  make  theui. 

Aa  thea«  briilgus  ai  iiowooustructed  are  allowed  to  reruain  no  by  per- 
mi»8ioii  of  Miid  Board  of  Harbor  Oominmioncrs,  would  it  not  be  well  to 
abaiidoD  the  Kasteru  Uraueh  eiitirelyl  Of  course  the  balance  must  be 
adhcrt'd  to,  as  the  iiavy-yard  is  in  qnestiou. 

There  ia  uo  reliable  data  to  show  the  rate  of  fill  iu  the  Easteru  Branch, 
»a  a  litrpe  amount  of  dredtrinjr  has  been  done  iu  it  at  various  times,  at 
different  places,  and  to  diflerent  de]>ths ;  in  fact,  desultory  <Ired[;in^  has 
been  done  there.  The  present  23  loot  channel  below  the  Old  Donnnion 
Steamship  Company's  wharves  was  dredged  only  last  winter  to  a  width 
of  nLK>ut210l'eet. 

Dredging  is  proposed  as  shown  on  the  accompany injir  tracing  and  as 
Bpeoilied  in  the  following  table,  the  cost  being  put  at  22  cents  per  cubic 
yanl  measured  in  place.  (It  is  here  remarked  that  the  channel  across 
Sewell's  Point  Bar  is  reported  to  have  been  dredged  to  a  depth  of  25 
feet  and  a  width  of  20U  feet  at  mean  low  water  in  18S2-'83.  The  accom- 
panying map*  shows  that  it  has  since  shoaled  very  peculiarly.) 


Loallon. 

yard,. 

ll 

CuW. 

Jo!  ITS 

c<»t. 

(2,238  10 

BllmbMh  RlTPr: 

^7.7-io'»«.0»8« 

ibt.moIm,4«tm 

F^m'Hn"plUlPol«ialt. 

SoathemKranch: 

Froii>  liH  month  to  appcr 

Ma.joo 

M,re8O0 
12,017  0« 

eud  nF  uavj'-vtinl :  Bvrli- 
IryaldK    

ZuC^n  l)r.mch  : 

Ttom  itK  nimitb  tn  Xorfolk 

From  im  moatli  lo  Norfolk 
ind    Wo-Ism   Itallrond 

S7.3M 

1 

81.000,  e.s»ioii 

SSl.OM     S3, 833  20 

From  Iwi' JDHt  bclnw  bi  Nnr- 
folk  and    Wcttarn  IIhiI- 

12.580 

2,T»7«0 

338,640     73,828  80 

Point  Bm 

-•.... 

S04,073 

110,  SMM 

107,  &80  I  43. 167  SO 

I 
218.300  :  54,aie» 

81,000  !    8,820  g» 


12,  MD  :    2.  T«7  «» 
333,580  ;  73.828  8^ 


205, 428  I^bS,  1M  16 

It  is  manifest  that  no  bulkhead  is  required  along  the  Portsmouth 
Flats,  as  the  channel  there  maintains  itself  very  well.  It  wai>  never 
dredged  Inflow  22  feet  at  mean  low  water.  A  bulkhead  would  be  desir- 
able along  the  Port  Warden  Lines  bounding  Berkley  Flats  in  order  to 
reclaim  them  by  the  u^  of  the  dredged  material,  and  at  the  same  time 
maintain  the  dredged  channel. 

The  futlowing  sketch*  shows  plan  of  bulkhead  proposed. 

ToUllftinih,  fpit  3,oo» 

Average  Ufpth  at  meftu  low  trater,  feet 10 

The  coBt  uf  Ibe  furegniiig  liiilkhead  and  the  total  dredgiog  l8  eBtimiited  oa  follows  i 
3,000  piles,  lUincheH  square  sixKtO  feet  loQg=1,0S0, 000  Tuet,  B.  U.,  atd-J5 

per .-. 827,000  OO 

•Omitted, 
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CMMtinfr3,U00pilva,»)reetlonK  =  90,000  cubic  foot,  at -JT)  cents (a2,riO0  00 

Driviii(J,ii*i|)i1eB,  at  jl 3,000  00 

6,000  liurarfcrt  of  binitiiiK  Iocs,  at  IS  euiits. ..». 1,0-0  00 

Wiline  tiDilwra,  72,000  fe.-t  B.  M.,  at  fiT,  [ler  M 1,  MO  00 

Creo«oliii([wftlirg  timbers,  6,000  cubic  fett,  at  25  cputB I,  WW  00 

IH,«)U  poQwIs  iron,  at  4}  cents 810  00 

600  ronnil  piles,  10  inches  dmiiieter  at  middle,  24  feet,  1oqk  =  14,400  liuear 

fwt,  It  If.  oenls 2,100  00 

ED0tie-pieciM,3iltJ  inches  by  18  f«et  =  33,400,  B.  M.,  at  815  per  M 4^  00 

TotsI 59,976  00 

lOpereeut.  for  contitJgeDcieB ri,i)St7  UO 

Bnlkhesd  at  Berkley  Flats 65,973  60 

et«)cul.icTardsniat4.-rial,  atWcerts 6-J,7#i  40 

l,Sfi,9W  cQbic  yards  material,  at  S^j  cents 379,04'i  56 

Total  with  bnlkheail  at  Berkley  Flats. 507,7-1-1  56 

'    Total  without  btilkhi-ad  at  Berkley  FUtB  =  a,205,4'28  cubic  yards 

material,  at  22  cento 4k5,1B4  16 

Difference i2.5S0  40 

It  U  Dot  thoa^ht  at  all  likely  that  the  building  of  this  biilkhend  would 
be  |>ermitted  without  legal  difficulties,  as  it  is  uuderstood  there  are 
uny  conflicting  interesttt  involved. 

It  is  believed  that,  could  the  foregoing  be  executed,  the  channeJa 
»Mild  maintuin  themselves  v*>ry  largely  and  do  away  with  dredging  to 
ifreat  ei;euc — iu  fact,  "  preaeiit  evils"  would  be  generally  cured.  No 
gnxl  comparison  of  this  plan  can  i)e  made  with  "the  method  of  dredg- 
!»g  annually,"  It  is  manifest,  however,  that  a  comparison  would  be  iu 
firorof  the  former,  it  being  of  a  more  permaneut  nature — in  fact,  as 
ptrmsnent  as  circumstances  will  ailmit  of. 
The  following  table  shows  the  preseut  acreage  of  the  harbor : 

^«-25  feet  in  depth 20:i 

Onrin  fcft  in  depth 3:t7.5 

Ottr  lafeet  in  depth lifl.7 

*n  6  rert  in  depth 4*1.8 

W(r6  feet  in  deptli 444.7 

Total  niimbor  of  acres  (481.8+444.7) 92.-.  5 

Tbe  point  "c"  should  not  be  advanced,  for  the  reason  given  by  the 
iivisory  Board.     The  harbor  is  now  none  too  Inrge  for  the  extensive 
■d  rapidly-increasing  trade  seeking  it,  and  therefore  should  not  be 
■rUiled  any  more  thim  is  absolutely  necessary. 
Verj-  respectfully,  your  obedieut  servant, 

F.  A.  HlNMAN, 

Captain  of  Engineer/). 
The  Ohibp  op  Engineers,  U.  S.  A. 
(Through  Lieut.  Uol.  W.  P.  Gruighill,  Corps  of  Eugiueers.) 


IMPROVEMENT  OF  APPKOAOH  TO  NORFOLK  HARBOR  AND  THE  IIMTED 
STATES  (NORFOLK)  NAVY-YAED  BETWEEN  LAMBERT'S  POINT  AND  FORT 
lOKFOLK.  VIBGINIA. 

There  were  no  operations  during  the  fiscal  year  ending  Jnne  30, 1885, 
OBWpt  to  survey  tbe  locality  in  qne.stion  in  September  and  October  last, 
«1  to  make  a  map  of  the  same  on  a  scale  of  0.0001.  The  adopted  port 
irden  lines  aggregate  50,935  feet  in  length. 

Tbe  act  of  July  6, 1SS4,  appropriated  950,000  specifically  to  widen  the 
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cbHiinel  of  this  portion  of  Elizabeth  River.  A  Boanl  of  Engineer  OfB- 
cers  was  convened  last  AugiiBt  to  jirepare  a  project  for  tUe  application 
of  t]ii(4  appropriation, and  sabmftted  reports  cIktboii.  {Copies  herewith.) 
Tl Id  Boa rtl  reported  a  plan  iiivolviii!:,iu  conjunction  with  dredfiiiip,tlie 
coii.strHction  of  a  dike  at  or  near  I'inner  Point,  expressing  at  the  same 
time  dOLibta  wliellier,  under  the  pliraaeology  of  the  law,  any  part  of  the 
money  could  be  at)plied  to  a  work  of  conHtrnetion. 

However,  the  requiromt^ntK  of  navigation  demanding  the  widening  of 
the  ciniunel  as  contemplated  in  the  project  already  commenced  and 
partly  executed  by  dredciiifj,  it  was  recotu mended' that  the  existing  ap- 
propriation be  applied  to  wideiiins  the  channel  between  Lambert's  Point 
and  Foi  t  Norfolk  I'y  dredRinR  nlons  the  eastern  side  thereof.  This  hav- 
ing been  approved,  the  work  has  been  advertised  accordingly.  It  is 
expected  to  increase  the  widtti  of  the  lio-foot  cliannel  at  ordinary  low 
water  at  least  300  feet,  and  to  rfimove  the  24-foot  shoal  id  the  upper 
part  of  it. 

An  allotment  of  $3,000  has  been  made  from  the  fund  available  for  this 
work  for  the  building  of  a  steam-tender.  For  the  details  relative  thereto 
see  report  for  this  fiscal  year  on  harbor  at  Norfolli,  Virginia,  and  it« 
^1]  I  roaches. 

It  is  proiK>sed  to  apply  future  appropriations  to  improving  tbia  ap- 
proach by  the  construction  of  a  dike  and  by  dredging,  as  shown  in  my 
report  to  the  Chief  of  Engineers  dated  June  30,  l&J.  (Oopy  herewith, 
a4tcompaniedby  map.) 

For  commercial  Htatistioa  see  report  for  this  fiscal  year  on  harbor  at 
Korfulk,  Virginia,  and  its  approaches,  of  which  this  is  a  part. 

Norfolk  IB  a,  port  of  entry. 

Money  atatetttent. 

Amount  appropriated  b;  act  approved  Jaly  5,  lBd4 150,000  00 

JdIv  1.  m(<5,  aiiioiiiit  expended  diiriii);  Gnual  year,  excltiaive  of 

oulBtkiiding  Itabilitiea  July  1,  l^i (379  40 

July  i,  leaS,  outataudiiii;  t labilities 1  itC 

_ 381  36 

Julyl,  1885,  amonot  availal.le 49,618  64 

t  Atnnanttlmtcanbeprontiilil^expeiidediii fiscal yeareQdinf;Juue:tO,18MT  i!&&,(i00  00 
<  Silbiuitti'd  iu  oouipliaiicH  with  requiremt'ntH  or  section  2  of  river  aoci 
(      Lurbor  aclu  of  186(>  and  IdCT. 
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Office  op  the  Chief  op  Engineers, 

United  States  Army, 
Waghington,  D.  C,  Angugt  18,  1S84. 
Sir:  The  river  and  harbor  act  of  July  5, 1881,  provides  as  follows : 
Improving  approocli  to  Norfolk  HaHmr  oml  the  Uiiirod  SfHtPR  (Norfolk)  Navy- 
Ynrd;  (.'OiitiDDtoK  impmveniunt.  ibe  wideiiinK  of  tbe  cbannel  of  tUo  Eliiabetli  Kivel 
betn-ecu  Laiobert's  Point  and  Fort  Norfultc,  lifly  tliousuud  duUant. 

-  For  the  purpose  of  recommending  a  project  for  the  application  of  tbia 
appropriation  I  have  to  suggest  that  a  Board  of  lSii(;ineera  be  cousti- 
tute<l,  consisting  of  the  following  named  officers  of  the  Corps  of  &Dgi< 
neers:  Maj.  Peter  C.EIains,Capt.  James  Mercur,  ami  Oapt.  Frederick  A, 
Hinman,  to  meet  in  Norfolk,  upon  thecallof  the  senior  member,  as  soon 
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an  the  other  dntiea  of  the  members  will  permit,  aud  with  your  sauction 
the  order  convening  the  Board  will  be  isHued  from  tUia  olUce. 

The  Board,  among  other  projects,  *!ll  consider  the  feaailtility  of 
viileniug,  deepeniug,  aud  maiutainiug  the  chaiiiiel  betwe«^n  tbe  points 
above  named  hy  the  constroction  of  a  dike  or  traiitiii^-wal),  be^'inuing 
at  or  near  Pinner  Point,  and  extending  a  suitable  length  in  a  north- 
westerly direction,  caaaing,  among  otlier  advantagw,  the  channel  of  the 
WeNteru  Branch  to  enter  the  Htizabi'th  liiver  at  a  proper  angle. 

The  expenses  of  the  Boani  should  be  paid  by  Captain  [liumaii  from 
tbe  appropriation  contaiueil  in  the  abovequoteil  itt'in. 

The  journeys  to  be  made  by  the  members  of  the  Board  to  fulfill  these 
datibs  are  necessary  for  the  public  service. 

Very  respectfully,  your  obedient  servant, 

Jony  Newton, 
Chief  of  Engineers,  Brig,  and  Bet,  Maj.  Oen. 
Hon.  KOBEET  T.  LiNCOLS, 

Secretary  of  War. 

IFint  iudorMmcnt.) 

Approved. 

John  Tweedale, 

Chief  Cleric. 
(For  the  Secretaiy  of  War  in  his  absence.) 
Wab  Department,  Augtt»t2l,  1884. 
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OFFIOE  OF  THE  CHIEF  OP  ENGINEERS, 

United  States  Army, 
Washington,  I>.  C,  August  28,  1884. 

Sir:  For  the  information  of  tbe  Board  of  Engineers  conatitutcd  by 
6eneralUrdersNo.  110,  IIead<inarters  Corps  of  Engineers, current  series, 
fe'the  purpose  of  recommending  a  project  for  tbe  application  of  the  ap- 
prtipriatiou  of  July  5, 1834,  for  improving  approach  to  Norfolk  Harbor 
■d  the  United  States  (Norfolk)  uavyyard,  &c,,  there  are  transmitted 
lerfwitb  the  following  jmpers : 

Letter  of  Jnne  20,  18rt4,  from  Hon.  William  Mahone,  United  States 
Stnate,  to  the  Chief  of  Engineer^;,  requesting  his  views  upon  proposi- 
IbD  contained  in  tbe  amendment  (herewith  inclosed)  to  the  river  and 
lirbor  bill  then  pending  before  C<mgreBa. 

Copy  of  letter  of  tbe  Chief  of  Enginenrs  of  June  23, 1884,  submit- 
ftig  to  the  Secretary  of  War,  with  remarks,  tbe  above  letter  from  Sen- 
Vor  Slab  one. 

Press  copy  of  letter  of  the  Secretary  of  War  of  Jane  25, 18S4,  transmit- 
fcg  to  Senator  Mahone  the  letter  of  the  Chief  of  Engineers  of  June  23. 

Letter  of  tbe  Chief  of  Engineers,  dated  August  18,  1884,  to  tbe  Sec- 
ntaryofWar,  suggesting  appointment  of  the  present  Board,  to  consider 
He  subject  and  present  pr^ect  for  tbe  application  of  the  existing  ap- 
(ropriation. 

Captain  Hinman  will  place  before  the  BoanI  all  maps,  plans,  and 
alher  information  in  his  po.^session  relating  in  any  manner  to  tbe  im- 
irovement  under  consideration,  and  it  is  desiied  that  tbe  Board  care- 
lilly  examine  into  the  snhject  and  submit  to  this  office  a  report,  with 
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plan  and  estimates,  for  the  purpose  of  carryiog  into  effect  the  improve- 
ment contemplated  by  the  act  of  July  5,  1884. 

The  expenses  of  the  Boanl  will  be  paid  by  Capt.  F.  A,  Hinman,  Corps 
of  Engineers,  from  the  appropriation  for  "improving  harl>or  at  Nor- 
folk, Va." 

By  command  of  Brigadier-General  Newton. 
Very  respectfully,  your  obedient  servant, 

Jobs  G.  Paeke, 
Colonel  of  Engineers,  Bvt.  Maj.  Gen.,  U,  S.  A. 
MaJ.  P.  C.  Haiks, 

Corps  of  Engineers. 


lbtter  of  hon.  wiixiam  mabonk, 

United  States  Sbnatb, 
WaMvgtoti,  D.  C,  Jane  30,  188*. 
General:  My  friend  Cnl.WilliiimLaral),  mayor  of  Norfolk,  liasalreadj  called  jonr 
Attpiilion  til  the  limittid  chauiiul-n'af  leailiiig  to  thu  liarlior  of  Norfolk. 
.  May  I  afk  yoiii  views  uf  the  pro]io3itii>n  contajticil  iu  the  inutoaed  auiendmeDt  and 
at  tlie  f  arliest  day  it  may  be  poiuible  for  you  to  give  them. 
Yours,  truly, 

Mabonx. 
G^eneral  Nkwton, 

Chief  of  Eiigineera. 


letter  of  the  secketary  of  wak, 

War  Depart 

Waihington  Citg,  June  'ia,  iS34. 
Sir:  Ackuowlrdsing  the  receipt  of  your  letter  of  the  aotii  iustniit,  iiiclofiins:,  with 
Teqiiest  for  the  views  of  this  De]iartmoiit  thereon,  a  copy  ofa  proposed  nnieudnient  to 
H.  R,  T(ll-J,  a  biil  makinft  a]ipn)jiriiitioiis  for  tbe  ton st ruction,  r<;]iair,  aiiU  pri'serva- 
tion  of  curtain  public  workw  on  rivers  and  harbors,  and  for  other  jmrposes,  I  have  the 
houor  to  state  that  the  subjout  was  rpforrt-d  to  the  Chief  of  EngiiiEore,  aud  lo  incloae 
hemwith  bin  reoort,  iLitnd  tUo  a;(d  instaut,  iu  which  I  concnr. 

Thceopyof  tno  proposed  amendment  rpceived  with  j-onrletteris  herewith  returned. 
Very  respectfully,  your  olwUient  servant, 

ROBBRT  T.  LtNCOLN, 

Secretary  <tf  Ww. 
Hod.  William  Mahone, 

VnUvA  Slatei  Senate. 


United  States  Engineee  Office,  Norfolk,  Va., 

Ttiesday,  September  2,  1884 — 10  a.  m. 
The  Board  met,  purmiant  to  Special  Orders  No.  110,  headquivrters 
Corps  of  Engineers,  August  27, 18^4,  upon  the  call  of  the  senior  mem- 
ber.   Present,  all  the  members. 

Umited  States  Engisebb  Office,  Norfolk,  Va., 

Wednesday,  September  3,  1884 — 10  a.  m. 
The  Board  met,  pursnant  toadjonrument.     Present,  all  the  members. 
Captain  Uinman  submitted  a  skdeton  map*  of  the  locality,  showing 
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tbereoD  the  6, 12,  and  IS  foot  coutniirs  of  all  tlie  snrve.vs  extant,  i.  e., 
those  of  1854, 1871,  and  1882,  ou  wliicli  were  altto  the  2a-fuot  contours 
of  th68ur\ey  of  1882  and  the  location  of  the  only  dredging  in  tb«^  locality 
doue  between  1878  and  18S0,  iuclnsive,  and  reHiilting  in  a  cut  4,400  feet 
JD  length  by  265  fe«t  in  width  and  25  feet  in  depth  at  mean  low  water. 
Ad  examinfttion  of  this  Qia|>  shows  thiit  tbe  chaiiiiel  hoth  above  and 
below  tbe  mouth  of  Western  Branch  is  of  gooil  width,  de)ith,  and  direc- 
tion, the  25  foot  4^^hanuel  being  about  CUO  feet  wide  above  and  of  greater 
andincreasing  width  below.  At  the  mouth  it  is  quite  irregular  in  width, 
iDd  has  a  middle  ground,  the  25-foot  ohannel  being  from  100  to  300  feet 
in  width.  This  is  believed  to  be  due  to  the  conflict  of  the  tides  of  the 
main  river  and  its  affluent,  the  Western  Branch. 

Since  the  last  survey,  made  iu  1882,  a  com|)arativel.v  close  railroad 
jwr,  2,430  feet  in  leugth,  has  been  projected  at  Lambert's  Point  from 
tbe  sbore  oat  to  tbe  light  house  and  is  now  nearly  completed.  Tliia, 
doobtless,  has  produced  changes  in  the  tide«,  and  changes  in  the  chan- 
nel may  be  expected  to  follow,  if  they  have  not  already  been  made. 

CHjitaiu  Hinmau  has  commenced  a  survey  of  the  h>cality  nixler  coa- 
sdenitioD,  and  contemplates  making  current  observations  for  velocity, 
ditpctioa,  &c.,  in  conncctioii  therewith,  which  will  take  about  three 
m*kM  to  complete  it. 

It  is  noticed  that  some  deterioration  has  already  occurred  in  the 
dml^ed  channel,  and,  as  over  two  years  have  elapsed  since  tbe  last  sur- 
Ttf  Baa  made,  the  survey  in  progi'ess  will  show  its  present  condition 
UJ  afford  the  Board  better  data  ou  which  to  base  a  project  relative  to 
»dike  and  dredging. 

Tbe  Board,  being  of  the  opinion  that  this  is  required  for  a  proper 
•Wy  of  the  questions  involved,  resolved  to  adjourn  today  to  meet 
ipin,  on  the  call  of  the  senior  member,  as  soon  as  Captain  ilinman 
Bjorts  the  survey  finished. 
Etapectfally  submitted. 

Petee  0.  Hains, 

Major  of  Engineers. 
Jas.  Mebcur, 

Captain  of  Engineer^. 
F.  A.   IIlN^IAN, 
Captain  of  Engineers. 
rheCHiEP  OF  Enoineebs,  U.  8.  A. 


bepobt  op  boabd  op  engmeebs. 

United  States  Engineer  Office, 

Norfolk,  I'd.,  October  29,  1884. 

Gexehal:  The  Board  of  Engineers,  constituted  by  Special  Orders 
U*,  headqaarters  Corps  of  Engineers,  August  27, 1884,  reas^enibletl  at 
tfecity  October  28, 1884,  but  a  change  in  its  membersbi])  had  taken 
jfcce  since  its  first  meeting  and  the  rendition  of  the  preliminary  report 
ofSepterabet  3, 1884.  This  change  made,  by  the  aiitliority  of  the  Sec- 
Wary  of  War,  consisted  in  the  substitution  of  Lieut.  Col.  W.  P.  Craig- 
M  for  Capt.  James  Mercur,  who  had  been  appointed  Professor  of  Eu- 
giieering  at  the  United  States  Military  Academy  at  West  Point. 

the  Chief  of  Engineers,  in  his  letter  of  October  1,  having  notified 
tie  Board  that  the  mayor  of  Norfolk  and  others  wished  to  submit  their 
"^wg  ou  the  sobject  ander  consideration,  the  mayor  had  been,  by  letter, 
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reqiiesteil  to  nicot.the  Boani  October  2S  at  12  m.  This  he  dkl,  accom- 
panied by  tlio  Hon.  Mr.  Libby,  member  of  the  House  of  Itepre^enta- 
tives  from  the  Norfolk  district,  and  by  Mr.  Keen,  assistant  enffineer  of 
the  Norfolk  and  Western  Railroad.  Later  in  the  day  Mr.  Coe,  chief 
eiigineer  of  the  same  railroad,  presented  his  views  to  the  Board. 

The  remainder  of  October  28  was  passed  by  the  Board  in  examining 
the  map  of  the  survey,  receutly  made  by  Mr.  George  H.  Elliott,  assistant 
engineer  under  Captain  Ilinman's  direction,  of  the  water  area  between 
Lambert's  Point  and  Fort  Norfolk,  and  its  comparison  with  previous 
iuai>s  and  in  the  discussion  of  the  whole  subject. 

The  law  relative  to  this  matter  is  in  the  following  words: 

S*  il  enacted  6y  the  Senate  and  Bonn  of  RrpretenUiliref  of  the  United  Statet  of  Afnctiea 
i«  Cinigra»  aiteablrd,  Tlint  tlie  followiup  riiuib  of  money  Im  and  are  heri-by  nppro- 
priattiit,  to  bBpaid  out  of  any  money  in  thu  TrenHurynDtotliFrniue  appropriati'd,  »Dd 
to  be  eijiended  under  tlia  directiou  of  (tie  Si>trc!lary  of  War  fur  this  cooBtructiftn, 
eompletioD,  repair,  and  preHervation  of  the  public  norks  huroinafter  nauied : 

Improving  approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  navy-yard ; 

conliuuing  iniprovtment,  the  — ■^  — ■- -  ■'  -■--   -•■ '  -'■-'--  ■■i-  — v_.i.  n^ i. 

iweeii  Lambert's  Point  and  Foi 

Approved  Jnly  &,  1834. 

The  most  obvious  thing  to  do,  nnder  a  natural  construction  of  the 
language  of  the  law,  would  be  to  widen  the  channel  in  its  narrowest 
parts  between  Lambert's  Point  and  FortNorfolk,byremoving  the  shoals 
which  have  less  than  25  feet  of  water  njion  them,  in  order  to  fiwilitate 
the  approach  to  Norfolk  of  commercial  vessels  of  large  draught,  as 
well  as  the  approach  to  the  navy-yard  of  vessels  of  war. 

At  this  point  of  its  investigations  the  Board  is  met  by  the  expression 
of  tbe  belief,  on  the  part  of  the  mayor  of  Norfolk  and  others,  that  it 
was  the  intention  of  Congress  to  have  this  special  approj>riatioD  of 
toOjOOU  expended  in  dredging  near  the  head  of  the  long  pier  lately 
built  by  the  Norfolk  and  Western  Railroad  Company  from  tho  main- 
land at  Lambert's  Point  to  the  light-house  at  the  end  of  the  eboal,  where 
two  important  branches  of  the  Port  Warden's  Lines  intersect,  which 
lines  have  been  est;iblished  under  the  laws  of  the  State  of  Virginia. 
This  area  proposed  to  be  dredged  is  shown  on  the  accompanying  map, 
prepared  by  Mr.  Ooe  and  presented  by  Mayor  Lamb. 

lu  this  couuection  tbe  following  letters  are  iuserted  herein,  immedi- 
ately below : 

Hatob's  Otficb, 
Norfolk,  Va.,  October  HH,  1884. 

Dbar  Sir  :  In  relation  to  the  special  ase  of  tbe  appropriation  of  |50.000,  Kiven  a,t 
the  last  sesaion  of  Congress  for  widening  the  channel  of  the  Elizabeth  River  Gotweea 
Lanibert's  Point  and  Fort  Norfolk,  I  would  respectfully  stale  that  I  was  calltsd  opon 
by  the  nnaniuoua  vote  of  the  Board  of  Trade  and  the  Cotton  Exchange,  as  mftyor  of 
tbe  city,  to  go  to  Waahingtou  to  use  all  my  influince  to  obtain  an  appropriation  of 
f  lOO.CKl'O  from  Coneress  to  meet  the  developments  of  commerce  in  onr  lovrer  harbor  bv 
the  Norfolk  and  Western  Eaitroad  Company.  1  accepted  npoo  the  oondition  that  I 
was  representing  all  interesle  in  our  community,  and  with  the  distinct  underst  a  a  ding 
that  I  should  not  accept  any  remuneration,  but  would  be  allowed  to  pay  my  own  ex- 
penses. Since  the  sale  of  the  Atlantic,  Mississippi  and  Ohio  Railroad,  and  itiS  reorgan- 
fiation  as  the  Norfolk  and  Western  Railroad,  as  mayor  of  this  city  1  have  li««ii  re- 
qnested  to  preside  at  its  stockholders'  meetings,  and  althouKh  Ibold  DO  position  in  t  ha' 
load  and  my  pecuniar;  iuterest  is  very  small,  ten  shares  of  common  Block,  yet  I  am. 
deeply  interested  in  its  sclieiiiEw  for  enlarging  and  extending  the  trade  of  Korfolk. 

I  think  I  express  the  feeling  of  our  entire  people  when  I  represent  that  the  future  oC 
our  city  depends  almost  exclusively  upon  the  Norfolk  and  Western  Railroad. 

What  the  Baltimore  and  Ohio  Railroad  has  been  to  Baltimore,  the  FenDsylvuiia 
Railroail  to  Philadelphia,  and  the  Erie  Railroad  to  New  York,  we  expect  in  time  the 
Norfolk  and  Western  Railroad  will  be  to  us.  A  very  large  portion  offoar  city's  debv 
waa  oontnwted  tohnlld  ttUa  road,  and  now  that  the  corporation  has  lost  its  atook  b^ 
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lIi«uiIpof  the  ari):iiiBl  ronil  iindtr  liireclositre,  tlie  ou If  return  poHsible  ie  in  aa  in- 
crpasnl  tradr,  affiirilin;;  iiivreuaed  oppnTtuiiitlcH  fur  our  penpl(>  to  ni'qiiire  wenltli.  It 
u  this  identity  of  iDli^reBt  butivenn  the  railrond  and  the  town  which  has  nin<le  our 
prnpln  1  nnit  in  nrgin){  tbe  awietance  of  tbi>  General  Government  iu  eiilar^in^;  the 
Wer  bsrb»r  to  meet  the  f^at  enterprisefi  ofthis  corporation.  Wofi'ol  that  I  lie  policy 
of  ifaeGoTemoientin  foHrering  and  buiMin)^  np  commerce  ihould  be  to  axHiBt  those 
«bo  uaittthems^lTM,  and,  u  our  miinicipalit;  ia  too  poor  to  expend  money  in  enlarg- 
lug  iM  K barf  facilities,  we  are  glad  to  be  represented  by  a  corporation  that  can  add  to 
nor  velfare  nbite  increasing  its  own.  ' 

Id  conclosion,  as  the  niayorof  the  city  of  Norfolk,  and  IncoDtiniianceoftLednly.  I 
tWrfnIIj  undertook  to  obtuin  an  appropriation  from  Congress.  1  most  eamCBtly  ank 
Bf  fonr  honorable  body  to  do  all  that  your  sense  of  what  is  right  and  nTop<'r  will 
>dmit,  towards  fnrtherini;  the  desires  of  our  people,  not  to  di>  anything  for  the  railroad 
tbu  it  should  do  for  it«elf,  but  to  enconrage  its  improvement  of  navigation  and  the 
Iwdoiirnent  of  commerce,  by  meeting  the  same,  by  deepening  the  channel  along  its 
vUrr-froDt,  a  work  which  could  not  be  used  exclusively  for  its  benefit,  but  must  be 
bniatbe  whole  commerce  of  the  port  including  the  vessels  of  war  entering  and  de- 
(utioi  onr  harbor. 

Very  respectftUf, 

WiijLuif  Lamb, 

Magor. 

CoL  Wm.  p.  Craiohiix, 

Prttideut  Board  of  E*gin«tn. 

f.  S.— I  shonld  mention  that  while  the  Norfolk  and  Western  RaUroad,  with  its  coal 

C.  eottoD-preeaee,  and  grain -elevator,  will  have  tho  largest  interest  at  Lainbert'a 
1,  diat  it  does  not  own  the  whole  of  the  water  privileges,  but  that  other  parties 
Minicmted,  and  it  is  expected  that  the  terminal  facilities  at  this  point  will  be  used 
t)  Ibe  Seaboard  and  Roanoke  Railroad  and  the  Norfolk  Southern  Railroad  fur  their 
Mlpi  trade.  The  inner  basin  f^om  Fort  Norfolk  to  the  iron  bridge  aud  navy-yard, 
(Ssoon  Im  all  needed  for  the  coastwise  steam  and  sail  vessels,  while  the  lower  bar- 
Wmoit  b«  ntilized  for  foreign  commerae  as  Locoat  Point  la  by  Baltimore. 


jl)  One  of  (25,000  for  continuing  improvement  of  harbor. 

9)  One  of  (^,000  for  widening  channel  between  Lambert's  Point  and  Fort  Nor- 
tt.  N  M  to  promote  at  the  same  time  the  proper  development  ot  the  frontage  of 
■htb^  accommodation  of  the  harbor  on  the  eastern  boundary  of  Port  Warden  Line, 
*«t  out  in  the  memorial  to  Congress;  and  this  appropriation  was  made  nn  the  ex- 
■Mion  of  a  Coast  Survey  map,  illiistrating  the  gri'at  need  of  a  wider  channel-way, 
■'  I  know  was  distinctiTelv  intended  for  the  particular  and  express  purpose,  and 
<^fore  not  added  to  the  1-^,000. 
Toon,  truly, 

Uahonb. 
CuL  Wh.  Lamb, 

Xojfolk  City,  Fa. 

the  Board  recognizes  fully  the  importance  of  tbe  statements  con- 
ttted  ID  these  letters,  and  desireB  to  give  tbem  full  weight. 

Among  the  papers  placed  before  the  Board  was  tbe  following  letter 
Aai  tbe  Chief  of  Bngiueers : 

Otfick  op  the  CntKF  or  E^aiNitERB, 

Ukited  States  Armt, 
Wathinglun,  U.  C,  June  V-i,  1S84. 
ktt:  ]  Iiave  the  hoDOi  M  sabmit  the  accompanying  communication  from  Senator 
kUaDe,  dated  tbe  20tb  instaut  andreceiveil  to-ilay,  with  JaclestHl  auienduiimtmtend- 
;4ln  be  proposeil  by  bin)  to  tho  river  and  harbor  act  (H.  E,  701-2)  now  ponding  in 
ihS^Dite,  and  to  remark  iu  rvgan)  to  it  bh  follows : 

1  think  it  important  to  improve  that  part  of  tbe  channel  between  Fort  Norfolk  and 
^bert's  Point,  and  am  of  the  opinion  that  tbe  Srul  step  to  be  taken  shouhl  l>e  the 
^4«imction  of  a  dike  to  deflect  the  waters  of  the  Weslern  Branch  so  as  to  compel 


r,  both  ID  depth  and  width,  ia  caused  toMme, 
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pcrbaps  a  great,  extent  by  the  fanltf  direction  of  the  Weatei^  Branch  at  its  janction 
ivitli  the  Elizabeth. 
I'liLH  (like,  creosoted,  to  protect  it  from  the  worm,  woald  probaby  cost  (100,000. 
Bi^fore  adopting  a  definite  project  for  tliia  work,  important  for  naval  even  imn 
than  fiiT  ciiniiiiurcial  purposes,  an  examination  should  be  made  in  order  that  mora  in- 
formation than  is  fiirriisbeil  by  theeiiHtiug  charts  may  be  obtained. 
Very  rcBpectfully,  yonr  obedient  servant, 

John  Newton, 

ChU/  of  Kngineera, 
Hon.  EOBBHT  T.  Lincoln,  Brig,  and  Svl.  Maj.  G«i. 

Set^etary  of  War.  » 

The  views  of  tbe  Chief  of  Engineers  were  concurred  in  by  tlie  Secre- 
tary of  War,  as  appears  from  liis  letter  of  June  25  to  Hon.  William 
Maboae. 

Tite  Boanl  invites  attention  to  the  fact  that  the  long  pier  lately  built 
by  tlie  Norfolk  and  Western  Bailroad  Company,  terminating  at  the 
Liimbert's  Point  Light,  is  really  a  jetty  or  dike,  aud  repeats  the  state- 
■  ment  of  the  preliminary  report  of  September  3  relative  thereto,  viz : 

Tbis  dnnbtless  has  produced  changes  in  tbe  tides,  oud  changes  in  the  channel  m»y 
•  be  HxpL'ctcd  to  follow. 

The.  Board  is  of  the  opinion  that  the  channel  between  Lambert's  Point 
and  Fort  Norfolk  would  be  much  improved  by  the  construction  of  a 
dike  beginning  at  or  near  Pinuer  Point,  and  carried  in  a  direction  par- 
allel to  the  branch  of  the  Port  Warden's  Line  on  the  east  side  of  the 
river,  its  length  to  be  about  1  mile  ami  its  height  about  the  level  of 
high  water.  The  full  benefit  of  this  dike  cannot  be  realized,  it  is 
thought,  until  the  said  branch  of  tbe  Port  Warden's  Line,  now  esistiog 
only  on  paper,  becomes  a  real  line  in  the  place  assi<;aed  it.  It  is  im- 
portant also  to  note  that  the  effect  of  the  only  dredging  done  in  this 
locality,  between  1878  and  1880,  no  dike  being  in  existence,  has  failed 
to  be  |)ermauent,  and  it  maybe  confidently  exi>cc  ted  that  a  dredged 
channel  cannot  be  maintained  there  without  occasional  dredging  uutil 
alter  the  construction  of  the  Pinner  Point  Dike-  While  tbe  Board  ad- 
vocates tirs  dike,  it  has  doubts,  under  the  specific  phraseology  of  the 
law,  whether  the  whole  or  any  part  of  the  appropriation  under  consid- 
eration can  be  applied  to  its  construction  at  this  time.  However,  were 
this  now  applicable  to  the  dike-it  wonld  seem  best  to  retrain  from  build- 
ing it  until  time  has  shown  the  full  eftects  of  the  Lami)ert's  Point  Dike, 
In  view  of  the  uucertaiutie?i  of  tlie  situation,  the  considerable  time — six 
weeks  or  two  mouths — before  work  could  properly  be  now  commenced 
with  the  present  approi>riatioti,  the  fact  that  Congress  will  soon  again 
be  in  session  and  that  the  session  will  be  a  short  one,  it  seems  to  the 
Board  most  judicious  to  refrain  from  expending  the  present  appropria-' 
tion  until  Contiruss  Ciin  be  further  consulted,  unless  the  money  be  ap- 
plietl  to  dretlging  in  the  narrowest  and  shoalest  parts  of  the  cfaanuel. 
But.  the  periminence  of  such  dredging  cannot  be  considered  as  assured 
until  the  dike  from  Pinner  Point  be  built. 

Tlie  Boiird  deems  a  width  of  400  feet  sufficient  for  all  purposes  of  a 
channel  between  Lambert's  Point  and  Fort  Norfolk,  to  dredge  which  to 
a  de|>th  of  2j  feet  at  mean  low  water  will  require  the  removal  of  87,613 
cubic  yards  of  material,  at  a  cost  of  $19,233.30,  on  the  basis  of  20  cents 
IHT  cubic  yard,  measured  in  place.    Wider  channels  will  cost  as  follows  t 

500  fwt 943,499  54 

COOIwt 65,918  38 

TlOf^rt »,414   Gt 

800  fret 134,U;)6  7« 

WJO  lert 171,  3S&   34 

1,0110  feet 2aS,  147  g» 
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Tbe  ravages  of  th«  worm  in  these  waters  make  it  expedieot,  even  neo- 
»»aTy,  iu  tbe  coDstniction  of  the  Pinner  Point  Dike  to  dixpense  with 
tbense  of  timber  to  a  great  extent,  or  to  have  it  protected  by  creosote 
orothermeaDa  of  increasing  it«  durability.  Coix^rete  has  decided  ad- 
vRDtagesfor  the  construction  of  such  a  dike  under  existing  circnm- 
tlanues.  Tbe  IwmiI  engineer.  Captain  Himnan,  presents  a  plan  for  its 
Dse,  the  character  of  which  will  be  seen  from  one  of  tbe  accoiupaoyiiig 
dianiDgx.  It  is  not  thought  necessary  that  the  Board  shonl<l  pre8cril>e 
tbe  details  of  such  a  structure,  as  they  may  be  greatly  varied  and  per- 
haps iinprDvetl  by  further  study  and  experience. 

The  method  of  the  local  engineer  is  used  as  a  basis  for  the  estimate. 
Thecmt  of  such  a  dike  as  has  been  proposed  by  the  Board,  the  location 
(rfwhicbis  approximately  shown  on  one  of  the  accompanying  maps,  will 
kt!^T,I36.U.  The  height  assigned  to  the  dike  is  fixe<)  by  the  consid- 
ntioQ  that  its  object  is  to  control  tbe  whole  of  the  tidal  flow,  and  es- 

E'  nix  has  moreover  shown  that  in  sach  a  locality  a  structnre  of  this 
sbonld  be  easily  seen  by  navigators;  otherwise  there  is  great  dao- 
|ff  from  it  as  an  obstruction  to  navigatiou. 

I  Tbe  estimate  of  the  Board  for  tbe  improvement  of  this  jiortion  of  tbe 
I  MnMcb  to  Korfolk,  which  amounts  to  tll6,389.44,  inchidiug  an  item 
I  M 10  per  cent,  for  contingencies,  is  limited  to  the  dredging  of  a  chan- 
I  Iri 400 feet  wide  and  the  construction  of  the  Pinner  Point  Dike. 

InooDclasion,  the  Board  invites  attention  to  the  great  importance  of 
BmJ  eipeuditnres  for  the  improvement  of  the  harbor  of  Korfolk  and 
happroacbra,  iu  which  the  United  States  Ooverument  is  directly  in- 
vested, in  connection  with  the  existence  hereof  one  of  its  most  im- 
IKant  navy -yards,  as  well  as  in  the  great  commercial  development  of 
ikch  the  natural  advantages  of  Xorfolk  make  her  capable,  and  that 
Mr  seems  about  to  be  realized. 
Tbe  maps  anddrawiugs  sent  to  illustrate  this  report  are  the  following : 

AiMmiMi  of  appToach  to  Norfolk  Harbor,  Ta.,  between  Craney  Island  and  Fort 
Hilk,  including  Weatera  Branch,  tVom  survey  of  IS'M,  made  nnder  the  direction  of 
1^.  V.  A.  HimiiMi,  Corps  of  Eogineera,  by  Hr.  Oeorge  H.  Elliott,  assistant  enjp* 
fc,  itoiring  lonadiogs,  contours,  oarreat  lines,  proposed  dike,  &,o.  Compsrative 
■n  of  Elizabeth  Biver,  from  Craney  Island  Itglit-bouse  to  Norfolk  navy-yard,  Va., 
tipiltd  from  Uoibsd  Stati-s  Coast  Survey  cbarta,  shovring  contoars  of  surveys  of 
fclOa-TS,  and  1892. 

lap.  io  duplicate,  of  vicinity  of  Lambert's  Point  llgbt-bonsK,  by  W.  W.  Coe,  ehief 
*piit«r,  Norfolk  and  Western  Eailroad. 

rim  of  concrete  dik»  with  timber  foundation  fi>r  Norfolk  Harbor,  devised  by  Capt. 
EA.  Hinmsn,  Corps  of  Engineera. 

The  papers  which  accompauy  the  instructioos  of  the  Chief  of  Engi> 
■ere  to  the  Board,  dated  August  28,  1884,  are  deemed  important  to  a 
M  understanding  of  the  subject  of  this  re{>ort,  and  they  are  all  re- 
teed  herewith,  with  tbe  recommendation  that  they  be  regarded  as 
^pendices  to  it  and  go  with  it  should  the  report  be  printed  or  be  other- 
lie  made  public 
fieBpectfully  submitted. 

Wm.  p.  Ceaiohill, 
JAeiitenant  Ooloitel  of  Engineer*. 
Pbtek  U.  Hains, 


The  Ohixf  of  BnantXEBS,  U.  S.  A. 
65e 


Major  of  Engineera, 
F.  A.  HiMMAN, 

Gajptain  of  Engineert, 
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project  op  oaptain  f.  a.  hinhak,  corps  of  enoinebbs.       ^ 

Dhited  States  Enoinebb  Offioe, 

Norfolk,  Va.,  June  30,  1885. 

Genbbal:  I  have  the  lionor  to  submit  tlie  foUowiug  project  for  the 
im]>rovenieTit  of  the  approach  to  \orfulk  Harbor  and  the  United  States 
navy-yard: 

J  respectfully  traosinit  herewith  tracing  of  map  of  my  latest  earvey 
of  thia  locality ,  ou  which  will  be  foond  the  Port  Warden  Lioes  od  the  east- 
erly side  as  recommended  by  the  United  States  Advisory  Board  and 
adopted  by  the  Harbor  Cotnmissioners  of  Norfolk  and  Portsmoath,  Va.  r 
The  reasons  for  the  location  of  said  Hues  are  given  in  the  accompany-  ' 
ing  copies  of  communications  dated  August  and  November,  18^,  re^ 
spectively,  from  said  Advisory  Boant  tosaid  Board  of  Harbor  Conimig- 
aionerR.     It  will  be  noticed  that  these  lines  are  remote  from  the  chaii>" 
nel,  and  that  therefore  a  veto  is  virtually  p'nt  upon  the  use  of  thft,,^ 
watertVoiit  for  pnrpoties  of  navigation  and  commerce.    This  front  ii^ 
now  being  used  extensively  at  Lambert's  Point,  the  Norfolk  aud  West" 
«m  Railroad  having  been  Intely  extended  there,  aud  in  the  near  ftitnra^ 
it  is  believed  that  parties  will  desire  to  utilize  a  large  portion  of  th4 
balance  of  the  front  between  Fort  Norfolk  and  Lambert^s  Point. 

In  view  of  the  foregoing  it  is  proposed  to  advance  the  Port  WardeaT" 
Line  from  Fort  Norfolk  to  Lambert's  Point  out  to  about  the  12-foot  cnrve| 
as  shown  on  the  accompanying  map,  and  to  widen  the  channel  by  dredg* 
ing  the  area  shown  in  blue  on  said  map  to  a  depth  of  25  feet  at  mead 
low  water. 

The  dike  proposed  for  this  locality  is  shown  on  said  tracing  as  approxi- 
mately located  by  the  Board  of  Engineers  last  year.  It  is  recommended 
that  the  longer  area,  4,000  feet,  be  located  as  shown  thereon  by  broken 
blue  line,  1,700  feet  from  and  parallel  to  the  proposed  Port  Warden  Line. 
It  is  thought  that  this  plan  when  executed  will  "deflect  the  waters  of 
the  Western  Branch  so  as  to  compel  them  to  enter  the  channel  of  tha 
Elizabeth  River  at  a  proper  acute  angle,"  and  that  the  channel  will  ba 
more  apt  to  maintain  itself  in  consequence  thereof.  Tbe  work  should 
be  done  in  the  following  order:  (1)  Build  the  dike ;  (2)  dredge  the  chao* 
nel,  and  (3)  allow  structures  to  be  built  out  to  the  proposed  Port  Warden 
Line.  1 

I  estimate  the  cost  of  the  foregoing  as  follows:  \ 


DredeiDg  (iu  round  nonibeni)  660,000  cabio  jarde,  moasimd  in  piftce,  at  22 


pike  (in  roanii  nambera) ^  fl06,  OOt-^ 


ToW 

Very  respeoti^lly,  your  obedient  servant,  i 

F.  A.  HiNMAK,  * 

Captain  of  Engineert.      \ 
The  Chief  of  Enoikkees,  U.  S.  A. 
(Through  Lieut.  Col.  William  P.  Craighill,  Corps  of  Engineers.) 


Nobfolk,  Va.,  Augmt,  1883. 
Oenebal  :  Your  letter  of  the  19tb  July  last,  asking,  in  tbe  name  a 
the  Board  of  Harbor  Commissioners  of  Nodolk  and  Portsmouth,  for  th<  ■ 


MAP  or 
TO  NORFOLK  HARBOR, VA., 
RT'S    POINT  TO  TOBT  NOKPOLK. 

ry  mkde  under  the  direotion  of 

C«pt.  P.A.HINMAN, 

irps  of*  Enfme«rB ,  V.  S. A>t 

Sept.  and  Oci.,18S4. 
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recommeudatiou  of  tbe  Uiiited  States  Advisory  Board  upon  the  estab- 
JisbmeDt  of  Port  Warden's  Liues,  wbere  iiot  already  located  in  the 
barbor  of  Norfolk  and  Portsmoatb,  so  far  as  the  authority  of  the  Hai^ 
bor  CommissioDera  extends,  and  also  for  lines  in  the  branches  and  ■ 
creeks  erapt.ving  into  Elizabeth  Elver,  was  received  during  the  absence 
of  one  member,  Oapt.  0.  O,  Voutelle,  United  States  Coast  Survey,  of 
the  Advisory  Board  from  this  city,  he  being  engaged  in  tbe  field  work 
of  the  Coast  and  Geodetic  Survey. 

This  absence  has  up  to  this  time  prevented  a  lull  discussiou  of  the 
nbject  submitted,  but  fortunately  at  a  meeting  of  tbe  Advisory  Board, 
lield  before  Captain  Boutelle  left  the  city,  bi8  views  upon  tbe  proper 
location  of  the  Port  Waidon's  Line  from  Fort  Norfolk  to  Tanner's 
Cte«k  were  obtained,  and,  ngreeing  with  those  of  the  other  members  of 
tbe  Board,  a  recommendation  i;an  be  at  once  submitted  to  your  Board 
ipoD  this  part  of  tbe  line. 

So  soon  as  practicable  tbe  other  parts  will  he  considered,  and  a  report 

Cog  tbe  couclnsious  reached  will  be  forwarded  for  snch  action  as  ^our 
rd  may  consider  advisable. 

The  general  considerations  which  should  regulate  the  establishment 
i  Port  Warden's  Lines  having  been  fully  stated  in  the  report  ot  the 
idvisory  Board  to  the  Board  of  Harbor  Commissioners,  dated  January 
Ii,lS77,it  is  unnecessary  to  repeat  them  here  or  to  enter  into  any  ar<;a- 
Mt  npou  tbe  reasons  which  led  to  the  selection  of  the  liiies  recom- 
WDded,  except  to  state  that  it  is  established  as  near  tbe  deep  water  aa 
•proper  regard  for  the  width  of  channel  needed  for  the  accommodation 
|(the  very  large  and  constantly  increasing  fleet  of  small  sailboats  carry- 
■If  produce  to  the  city  and  the  area  of  tidal  busiu  required  tor  the 
pservation  of  the  deep  channel  throagh  Sewell's  Point  Bar  will  allow. 

This  last  consideration  being  one  of  great  importance  in  deciding  the 
■oQDt  of  allowable  contraction  in  tbe  area  of  the  entire  inner  harbor, 
■d  the  former  having  much  greater  weight  than  at  first  appears,  from 
^  IlKt  that  the  navigation  laws  give  to  sailing  craft  right  of  way  over 
tuners,  and  consequently  room  must  be  allowed  for  the  sailing  craft, 
Werer  small  and  light  draught,  so  that  the  deep  straight  chauDel 
nailable  for  large  steamers  may  not  be  blocked  by  tLem, 

From  these  considerations  the  Advisorj'  Board  respectfully  recom- 
■ud  the  following  as  the  coutinnation  of  the  Port  Warden's  Line  from 
?«int  A  on  the  Fort  Norfolk  Wharf  to  Tanner's  Creek,  viz : 

From  point  A,  as  established  by  the-Board  of  Harbor  Commiasionera, 
•  Port  Norfolk  Wharf,  north  44°  SC  west  in  a  straight  line  8,760  feet 
kpoiDt5;  thence  north  14°  3S' west -in  a  straight  line  2,330  feet  to 
^Dt3;  thence  north  24°  55' east  in  a  straight  Hue  9,190  feet  to  point  1. 

rheae  points  are  all  in  the  water,  and  must  be  located  by  careful  in^ 
Kratoental  determinations.  In  this  connectiou  your  attention  is  re- 
Vec  fully  invited  to  the  recommendation  made  in  the  letter  of  the  Ad- 
^ry  Board  to  tbe  Board  of  Harbor  Commisaioners  of  March  8,  1883. 

Tbia  line  as  recommended  crosses  the  mouths  of  Tyrants  and  Lam- 
hrt's  creeks  and  a  creek  not  named,  so  far  as  is  known,  just  below 
umbert'a  Point.  It  is  respectfully  recommended  that  suitable  outlets 
it  left  for  these  creeks  for  the  iufzress  and  egress  of  tides  and  the  pass- 
■g  in  and  out  of  tbe  small  boats  owned  by  farmers  and  others  upon  the 
Ofebs.  Proi»er  drainage  and  rapid  eschangeof  water  require  a  larger 
leuiug  than  would  be  necessary  for  boats  alone.  It  is  the  opinion  of 
lie  Advisory  Board  that  an  opening  of  200  feet  in  width  for  Tyrants 
Cieek  and  400  feet  for  Lambert's  Creek  should  be  allowed,  and  chan- 
Xls  of  tbts  width  and  perpendicular  to  the  Port  Warden's  Line  should 


1028      EEPOET   OP  THE   CHIEF  OP   ENGINEERS,  U.  8.  ABMY. 

be  located  at  the  montlia  of  tliese  creeks,  aod  should  be  kept  open.  So 
topographical  information  is  in  posHesflioii  of  this  Board  from  which 
to  determine  the  width  of  opeuiirg  adviBable  at  the  mouth  of  the^nn- 
named  creek  ininjedtately  below  Lambert's  Point,  or  whether  or  not 
other  openings  should  be  left  between  this  point  and  Tanner's  Creek. 

In  conclusion,  it  should  be  said  that  no  recommendations  could  have 
been  made  by  this  Board,  owing  to  latk  of  maps  of  the  harbor,  had  not 
the  Suiierintendent  of  the  Coast  Survey  most  conrteoosly  placed  atonr 
disposal  the  results  of  the  latest  surveys,  made  iu  iSSii,  tracings  and 
advauced  sheets  of  which  were  furnished  to  us. 

This  survey  extends  to  Tanner's  Creek  on  the  right  and  Craney  Island 
on  the  left  bank,  both  of  which  are  well  marked  terminal  points  for  the 
I?ort  Warden's  Lines. 
Very  reapectfully, 

W.  T.  Teuxtun, 
Commodore,  United  States  Jlfav^, 
James  Mebcub, 

Captain  of  Enginterg. 
Charles  O,  Boutelle, 
AMistant,  United  States  Coast  and  Qeodetic  Survey. 
General  Y.  D.  Oboneb, 

President  of  tke  Board  of  Harbor  CommtsiionerB 

of  Horfotk  and  Portsmouth,  Va. 


ADDENDUM. 

NOBPOLK,  Va.,  November  24,  1883. 
In  accordance  with  a  request  to  that  effect  from  the  Norfolk  Termi- 
Dal  Company,  referred  to  yonr  Advisory  Board  by  the  Board  of  Harbor 
Commissioners,  the  Advisory  Board  iiave  this  day  inspected  that  point 
of  the  channel  of  the  Elizabeth  River  near  Lambert's  Point  light. 

After  esamining  the  gronnd  and  hearing  some  of  the  parties  inter- 
ested, the  Advisory  Board  conclude  that  no  material  injury  to  the  har- 
bor or  channel  is  likely  to  result  if  the  Port  Warden's  Lines  be  so  mod- 
ified that  the  prolongation  of  the  lines  from  1  to  3  and  from  Fort  Nor- 
folk to  (S),  which  will  intersect  at'  the  Lambert's  Point  litiht-bonse,  be 
taken  as  the  Port  Warden's  Lines  for  this  part  of  the  cliannel. 

Tour  Advisory  Board  would  most  earnestly  recommend,  however,  that 
□o  permit  for  the  constrnetiou  of  wharves  extending  out  to  the  light- 
house be  graute<t  nntil  a  ple<lgeand  guarantee  satisfactory  to  the  Light- 
House  Board  be  given  that  the  said  liffbt-honse  sball  be  rebuilt,  at  the 
expense  of  the  party  building  the  wharf,  to  such  height  that  it  shall  be 
plainly  visible  over  the  wharves,  and  in  accordance  in  all  respects  with 
the  requirements  of  the  Light-Hoase  Board,  and  with  their  consent. 
W.  T.  Teuxtun, 
Commodore,  Umted  States  JTany, 
James  Mebcub, 

Captain  of  Engineers. 
Chablbs  O.  Boutelle, 
Assistant,  United  States  Coast  and  Qeodetic  Survey. 
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IMPEOVEMEHT  OP  APPOMATTOX  EIVEB.  VIEGIWIA. 

This  work  was  in  charge  of  Lient.  Col.  William  P.  CraighiU,  Corps  of 
EngiDeers,  with  Lieut.  C.  McU.  TbwnseDd  as  biu  asaistaDt  resident  en- 
gineer antil  July  26,  1884,  when  they  were  relieved  of  it. 

The  act  of  Jnly  5, 1884,  appropriated  $26,000  for  this  work.  A  proj- 
ect for  the  expenditure  thereof  was  submitted  on  August  25,  1884,  to 
the  Chief  of  Engineers  and  duly  approved.  In  acconlauce  therewith 
proposals  were  invited  for  dredging,  and  on  October  30, 1884, »  coDtraot 
THR  entered  into  with  A.  F.Hall,  esq.,  the  lowest  bidder,  to  do  the  work 
at  13^  cents  per  cubic  yard,  measured  iu  place,  the  material  to  be  depos- 
Ued  ou  the  bauk. 

Work  was  to  have  been  comineuced,  under  the  contract,  December  1, 
1884,  but  for  various  reasons  Mr.  Hall  did  not  begin  operations  until 
January  24,  1885.  Up  to  June  30, 1885,  he  removed  51,300  cubic  yards. 
Being  noable  to  complete  the  contract  by  the  time  specified  therein, 
Jane  1, 1885,  he  asked  for  and  obtained  an  extension  of  the  time  to 
August  20,  1885.  The  total  amount  to  be  removed  under  the  contract 
i)  135,000  cubic  ydrds,  more  or  less,  measured  in  place. 

This  dredging  has  all  been  applied  to  widening  Puddledock  Cat,  along 
Ae  we8t«rly  side,  one  cut  having  been  made  nearly  the  entire  length 
ttereof,  9,700  feet,  about  30  feet  wide  and  5  feet  deep. 

The  mat«ria1  dredged  varied  somewhat.  At  the  upper  end  it  was 
nnd  and  gravel ;  in  the  middle  soft  mud,  roots,  and  stumps,  easily  re- 
■oved  by  the  clam-shell  dredge;  and  at  the  lower  end  hard,  coarse 
pavel.  Trouble  was  experienced  iu  the  middle  where  the  cut  crosses 
nveral  branches  of  the  river  proper,  and  piling,  &c.,  aggregating  800 
Unear  feet,  will  be  resorted  to  to  hold  up  the  bank.  It  is  proposed  nlti- 
■ately  to  make  Puddledock  Gat  140  feet  wide  and  12  feet  deep  at  mean 
high  water. 

The  following  work  was  done  by  the  hire  of  labor  and  machinery  and 
be  use  of  the  United  States  plant.  Jetties  19  and  20  were  repaired  at 
tbeoater  ends  where  injured  by  freshetsj  and,  togetber  with  jett^y  18, 
f^e  extended  and  T's  built  on  them,  which  required  the  construction 
of374  feet  of  dike. 

The  closare-dike  was  extended  380  feet  down  to  the  bead  of  Paddle- 
lock  Cotj  and  Poor  Run  Dike  was  extended  810  feet,  making  a  total 
ef  1,564  linear  feet,  the  proper  contraction  of  the  river  at  those  points 
to  140  feet  in  order  to  check  the  formation  of  shoals. 

Three  lines  of  loDgitadinal  soundings  were  made  simaltaueously,  Jane 
16,  between  Petersburg  aud  Point  of  Bocks,  one  from  the  bow  of  the 
tngand  the  other  two  from  skiffs  fastened  amidships,  28  feet  apart. 
They  were  taken  as  fast  as  the  soandiugrods  could  be  used,  the  tug 
noving  slowly.  These  soundings  show  a  fair  channel,  generally,  at 
least  12  feet  deep  at  mean  high  water,  except  at  points  where  short 
thoals  have  formed,  with  depths  thA-eon  as  follows : 

Fe«t 

J«ttj9 , 10.7 

Jeitjia 10,  a 

Jetty  A 10.2 

Jetty  E 10,6 

Jetty  0 9.5 

Jetty  L 10.1 

Jetty  IS 10.6 

Jetty  19 11.5 

JettySl 9:9 
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It  is  tboagbt  tliat  these  alioals  will  aot  t>e  so  apt  to  form  after  re- 
moval, especially  when  Fnddledock  Gat  is  finished,  thereby  adiDittiag 
more  tidal  water  to  maintain  the  channel.  The  enterprising  city  of 
Petersburg,  with  it«  accustomed  liberality  towards  the  improvement, 
baa  lately  put  her  dredge  to  work  [emoviug  them  and  intends  to  do 
other  needed  work  in  the  harbor,  as  stated  in  the  aecompanying  com- 
munication from  E.  H.  Staiuback,  esq.,  portwarden,  dated  July  11, 
1881 .  It  is  understood  that  the  city  will  also  take  measures  to  stop  tbe 
bad  practice  of  throwing  the  refuse  of  mills  into  the  river. 

The  sum  of  446,000  can  be  profitably  expended  iu  tbe  fiscal  year 
ending  June  30, 1887,  with  which  it  is  proposed  to  complete  the  im- 
provement as  projected,  to  tbe  great  benefit  of  navigatioo  and  com- 
merce. It  is  estimated  that  #6,000  will  be  required  yearly  thereafter 
to  maintain  tbe  work,  parts  of  which  are  of  a  temporary  characterand 
will  need  repairs. 

The  following  statistics,  relative  to  tobacco,  ha^e  been  compiled: 


Tm  ooI]««t«iI  from  tobaooo  maonfiuMnd  In 


VirglnU.  Fstuiborg. 


gauiu&ctainpd 

in  Pelwiborf 


.   WT.  DS3, 07!  3» 

'.    »]  Tin!  eri  « 

II.  170,  IM  41 


a,4A,H6gS 
S,7HI.«»U 
«,  0«S.  105  7S 


A.  718, 1S7 

a,  11^  iM 

S,T7X0«t 


The  commBroial  atatiatica  kre  appended  hereto. 
Petvnbnrit  is  a  port  of  vatrj. 

Money  statement. 

July  1,  1884,  amunnt  nvailable..., ....     (6,960  di 

Amount  appropriated  by  act  approved  J  a  ly  5,  18d4 '25,000  00 

AoiouDt  received  from  an  officer  for  fuel 49  50 

32, 010  32 
July  1,  1S85,  amoDnC  expended  daring  RwaX  year,  escliiHive  of 

outstanding  Uabilitlen  July  I,  1p«4 H9,a)0  73 

July  1,  16H5,  outstaodius  Uabilities 1,782  50 

21.573  23 

Joiy  1,  lt«^,  amount  available 10,  «7  09 

r  Amount  (eslimntedl  rennired  for  ojmplfttioD  of  eiiating project 46,000  00 

I  AiUountthatcanbeprolitnblyeipeudediuaHCiilyearendiug  June30,  Idd?    46,000  00 
I  Submitted  in  compliancu  with  Tequiremouta  ef  Hection  2  of  river  and 
I     harbor  acta  of  lum  and  1)467. 
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jytnat  ^  pnpo*ah  rtetited/or  drtdging  and  for /umitkiiig  piltM,  lumber,  gravtl,  bru*k. 
Mwti«f-jwln,  holli,  and  ipViei  for  Improtemtnt  of  Appomattox  River,  Virginia,  ojimm 
if  Copt.  F.  A.  Hinman,  Corp»  of  Bngiitter;  at  Norfolk,  Va.,  Oetobtr  23,  \em. 


2IaDit>sr  ind  i    i  .       , 
kind  otmtr\     *£•        ' 


r 


tloB  of  work. 


[ '  Vb.  r.  OatlfaiK,  IV  I 

■vnhaiz.  Ta. 
]    A.rHall.H««Tort,' OMortwo 

B-  r.  dndgw. 

t  P.StDford  RiM^  Jot-     Onslirjra 

■TCltj,H.J.  I      dlppBT 

t   ManK   A    Camlno     One  er  two 
Dndjlliiv     Uornpii-        dradfisa. 


.  AeooTdlnjltaipae- 1 


I  Tlinmu  P.  Hornn. 

WMhlnRtoD,  'SaT 


Tw«dr«<lgr«.|    1.000  I . 


FrlDM. 


U^iM^^ 


|8i  I  ]"i"i 


|1 


400  1  CommpDcs  Maroh 
1.  leSt.ndMiD 
pletaonoTbefoi 

Anga»tl,18«9. 


I     ! 


i 

f'" 

IS  :M  ,6 

» 

1 

1 

Dalcordellnry. 


ilji 


>.  DbtIs.  mipi 
Bimoda  Oshrt 


TwtN.  Y .. 

1  B.V.WhitetCD.. Norfolk. V».  . 
<    H.  T.  UnrTlHD  &  Co.,  Peten- 

b«((.  V«  . 


IntobpdrUvend 
sr  tnn'ni  llacnn-  • 

t  by  JuauT  I,  j 


L't 


ja  I  b 


'  i  lUyn  A  Co.,  Sottoik.  V». . . 


TDlt«d  Sutea'  eipenw. 
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COHMBRCIAI.  STATISTICS. 

PaTBRSBDRQ,  Va.,  July  14,  1885. 
Dkah  Sib:  Id  occordanoe  with  jonr  request  I  hereby  faraish  yoa  Htstistical  lafor- 
matioii  of  the  lonnage  of  tha  port  of  Peteroliur^,  from  Jaauary  I  to  December  31, 
1884,  and  from  Jaly  1,  1884,  to  Jaly  I,  1885,  aod  the  commerce  of  the  port  fur  the 
fiaool  year  1884-'IJ5.  Tabls  A  represents  the  tonnage  of  the  port  for  the  period 
Dfuued.  Table  B  shows  the  orticlM  of  freigbt  receivad  at  or  sent  from  the  port  by 
way  of  Appomattox  River,' with  theTalnes  thereof,  at  »he  city  of  PeterHbnrg  during 
tbe  yeai  ending  June  30, 1885. 


Juuai^l  to  DeMmbsrBl. 


Nnmbar  Tounice 

ofvesaelK.   [  orveaHla. 


Jul;  1,  Its*,  to  JnlT  I. 


Table  B. — Bivtr  coMmerae  of  the  port  of  Peiertburg,     Falnet  ofartielm  of  freight. 
mWABD  rUBIOHT. 


ArtlolM.     ' 

Valoe.                            Artloto. 

Tahio. 

!■ 

"- 

^r,  at™*. 

aiosaoo  '.  Lumber: 

1.904  00      sy<*iiioi«"'.*;."i;;;;;'*'.' 

000  00     Oraten  

1.7MO0   1  Oyater-ahelU 

S.0WOO'            Total 

8.142  00 

tsss 

m.-m  oa 

OttrWAKD  FKBIGHT. 

\ 

4,400  OO            Poplar 

oS:... 

BDMltAKT. 

Total 

Tfl0.»4  0l 

In  con.'teqneuce  of  the  past  year  being  a  rather  ilull  one  in  trade  tliroueboat  th* 
United  States,  and  particularly  in  this  city,  the  tonniwe  and  commerce  of  the  port  of 
PeterebnrE  fell  below  the  same  for  the  pre  vioos  year,  tbongbthe  tonnage  for  tbe  years 
1883  and  1884  vary  only  20  tons.  The  tonnage  and  commerce  of  tbe  port  will  an- 
doubtedly  bo  largely  augmented  when  the  navigation  of  the  Appomattox  Biverahall 
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hiTs  been  improvi-il  bo  a«  to  acoommodale  the  8>fe  and  coastaot  pasaafce  of  veaaels 
of  11  And  12  fret  druUKllt. 

The  city  of Pet«nliur)(  halt  eipeoiled  on  tbo  Appmnftttox  River  fromlS25  to  1881  the 
mun  of  fMJ,400,  and  from  1^81  tu  18Bf>  tn.&OO,  iQclmlin^  $13,^00  for  a  new  dred^ 
tiro  jeam  ago.  nmkiu);  a  aiini  total  of  t54iO,yOO,  and  ahn  la  eD)(aged  at  tbia  dime  in 
dndgiDjc  the  ban  in  the  cliaanei  below  tbe  city.  Nueotiationa  have  been  goinK  on 
betweeij  the  Lower  Appomattox  Company,  repreaeiitiag  the  oitjr,  aad  a  New  York 
Hna,  with  a  view  of  euLenii>;  iuto  a  cootraut  for  the  remnvel  of  certain  rooks  io  the 
iMibor,  which  work,  itiaexpected,  will  be  consummated  this  siimmeT  or  fall.  It  ia  like- 
win  codlcmplBted  to  carry  on  dredging;  operation  a  in  the  harbor,  and  alHo  to  alter  tha 
coaiw  of  Lieutenant  Ran,  when  an  appropriation  ^hall  have  been  made  by  theoity 
«>mcil  for  ihia  ohjeut,  which  niU  reeult  beueQciull.v  to  both  harbor  and  city  wharf 


TubMoaiuua- 

fMturuIlD 

llnltfd  StaUw 

exported. 

TohHccomasa- 

T.»r. 

Uaitcd  Blale*. 

: 

Tinrinl..          PaWniburg. 

PeUrboTK  ei- 
por(«d,poaiid.. 

M 

no, 

B.77!,<WB 

Tety  respectfolly. 


L4. 

IMPROVEMENT  OF  NOTTOWAY  RIVER,  VIRGINIA. 

there  were  no  operations  except  to  make  an  examination  of  tbu  lover 
UmDea  of  the  river,  wbicli  was  found  to  be  in  fair  condition. 

rb«re  are  no  reliable  commercial  staCistica  available.  There  is  but 
Stle  traffic  over  the  river. 

lottoway  Rivor  ia  in  the  collection  dlatrict  of  Norfolk,  Va, 

Money  ttatement. 

.,  amoDiit  available $573  70 

.  ^  iaS6,  auioiiD I  expended  darinir  fiscal  year,  exclnBlve  of  outatandin2 
Ubilitiea  Jnly  1,  18B4 136  4t 

iWj  I,  It^amoant  available 463  S8 


^\ 


IMPROVEMENT  OP  BLACKWATEE  RIVER,  VIRGINIA. 

There  were  no  operations  except  an  incidental  examiuatioa  of  the  river 
ii connection  with  the  exauiinatiou  of  otiier  works  in  this  vicinity.  It 
i«  foand  to  be  generally  in  good  coadition.  Two  bars  previonsly 
tedgedhave  shoaled  slight];,  and  need  redredgiug,  and  several  pro- 
jwing  points  already  partially  cut  off  require  further  attention.  Of 
«nrBe  any  logs,  &c.,  that  may  be  fonnd  should  be  removed, 

.,  Google 
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It  is  proposed  to  expend  fature  appropriations  in  making  the  improve- 
ments uoted  above. 

The  cninmercial  sttitistics  received  are  appended  hereto.  No  more 
could  be  obtaineil  althoagh  applied  for.  The  headquarters  of  the  Al- 
bemarle Steam  Navigation  Company  are  at  Franklin,  on  the  Blackwater. 
The  Blaoh water  River  ia  in  the  oolleclion  district  of  Norfolk,  Va. 

Money  statement. 


e  with  HKjuireniente  of  gecliOD  •(  of  ri 


oommbrcial  statistics. 

ovficb  of  80perihtbndent 
Albkharle  Stbau  Navioation  Company, 

Franklin,  Fa.,  Jalg  13,  1885. 
Dear  Sir  :  Incloi'ed  I  "bani  yon  deHired  Rtatemeot  nf  onr  buBinees.  It  would  Iiav* 
Iwen  sent  earlier  iiut  for  my  abtenca  from  home.  Other  ateamera  than  onra  ran  on 
these  ri-rera,  and  bandla,  I  suppose,  alKiiitti5  per  uent.  aa  much  stuff  as  we  do.  Wa 
do  not  ran  on  Nottoway ;  nor  do  we  handle  )uuiber,  aUhongh  large  qaantittes  ara 
daily  shipped  from  the  counties  adja.cent  to  tbpse  rivers. 
Truly,  yiiors, 

J.    H.    BOQART, 

SttperinleadaiU. 
Oapt.  ¥.  A.  HiNMAJi. 


XiMU.  Tom. 

S.ia*,HO  '  14.38g,992 


•Fnwh  aah,  ST6  p< 


^  Skit  fiah.  Nonh  Cuolisii 


%Ka        2,m 


I.  6. 

IMPROVEMENT  OF  ARCHER'S  HOPE  RIVER,  VIRGINIA. 

There  were  no  operations  except  to  examine  vrork  done  and  perform' 
rontine  office  work. 

The  examination  showed  that  the  outer  end  of  the  dredged  channel 
has  Bboaled  about  one  foot  while  the  inner  portion  remains  in  good  con- 
dition. 

No  reliable  commercial  statistics  are  available.  However,  they  ara 
unimportant. 

Archer's  Hope  River  ia  in  the  collection  district  of  Yorktown,  Ta. 


.,  Google 
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Money  statement. 

Jaljl,lB84,  amount  kvulBblfl (125  21 

Jn^l,  l^unoDOt  expeDdedduiingfiwalyear,  excltuiveof  oatetandiog 
li»biliti(a  July  1,  1S84 79  25 

Jiljl,  1685,  amoDnt  available 45  96 

IAmonnt  (ntimated)  Teqnired  for  completion  of  exiatiog  projeot. 9, 4U0  70 
Amoant  that  canbeproBUblyeipendedin  fiscal  yearendiDKJiine30,18S7      :i,000  OO 
SnbiDitted  in   compliance  with  reqniremcDta  of  aeotlon  S  of  rivet  and 
bubor  aoU  of  1666  »ad  1067. 


L7. 


The  operation  consisted  in  removing  435  logs  and  62  atampa  from  the 
dwinel  duringJanaary  and  February,  thns  clearing  itagaiuof  obstrac- 
tiou  of  thia  character,  and  maintaiuing  navigation. 

He  river  waa  also  examined  and  cross- sect ioQ a  made  between  Beacon 
Ind  Beacon  4,  IJ  miles,  to  ascertain  its  condition.  Some  small  nhoals 
l»w  reformed  that  reqnire  redredging  to  restore  the  channel.  Between 
Iksaid  beacons  the  9-foot  channel  is  from  20  to  60  feet  wide,  and  the 
raoval  of  28,882  cubic  yards  of  material,  measnred  in  place,  is  required 
toAtatQ  the  fnll  width  and  depth  desired.  The  details  are  shown  in 
tbefullowing  statement : 

Uation:  From  Beacon  1  to  Beacon  i.  Total  length,  35,100  feet.  Width  of  oat, 
SIfet.    Depth  at  winter  stuge,  9  feet.  '   , 

Cibii;  jardB  of  material  removed,  meaanred  in  boowd:  Ifl^,  m,902;  1661,64,354; 
tWI.  1)>3,316. 

Cndidonof  channel,  1685:  Width,  20  to  60  feet;  depth,  9  feet;  average  width, 
4St(l;  areTage  depth,  9  feet. 

Citiio  yards  to  be  removed,  measnred  in  place,  to  make  channel  SO  feet  wide  and  9 
fwiwp;  Be&ooDB  1  to2.  2,171  ouhic  yards;  2  to  3,  19,464  cubic  yards;  3  to  A,  7,237 
cilacjarda;  total,  28,8d2  cubic  yards. 

^estimated  cost  of  removinir  the  above  material  at  25  cents  per  cnbio  yard  is 
»J4».a). 

He  constrnction  of  a  combined  steam-hoister  and  pile-driver  has 
been  commenced  for  nse  on  this  work  and  also  on  the  Pamlico  and  Tar. 
^9  the  details  relative  thereto  see  report  for  this  fiscal  year  on  the 
later. 

Plans  and  specifications  have  been  prepared  for  building  a  steam- 
taider  for  use  on  this  and  other  works.  Forthe  details  relative  thereto 
Betieport  for  the  fiscal  year  in  question  on  harbor  at  Norfolk,  Virginia, 
audits  approaches. 

Tke  foregoing  work  was  done  by  hired  labor  and  machinery  and  the 
pDKbase  of  material  in  open  market. 

Itis  proposed  to  apply  fntare  appropriations  to  dredging  as  above, 
and  also  to  the  removal  of  logs  and  snags  that  continue  to  form  obstruo- 
tiou.  The  moat  of  this  is  due  to  the  careless  handling  of  log-rafta,  for 
wljeh  there  seems  to  be  no  remetly. 

Hie  commercial  statistics  are  appended  hereto;  they  also  relate  to 
CottitQck  Sound,  Coanjok  Bay,  and  North  River  Bar,  which  are  on 
the  lame  inland  water-route. 

Swth  Landing  Ekver  Is  in  the  uolleotion  district  of  Norfolk,  Ta. 

D.q.i.zedJvGooglc 


1036      BEPOBT   OF  THE   CHIEF  OF   ENGINEEB8,  U.  S.  ASHT. 

Mon^  statement. 

July  1, 1884,  amount  ftTftilable 9S,?S< 

July  1,  1885,  amonnt  expended  dnring  flaiwl  year,  eiolaalve  of 

outatnnding  liabilities  Jaly  1,1884 92,062  M 

July  I,  1885,  ontotanding  UabilitieB 1,938  44 

4,(fil 

July  1,  188S,  Amount  available 1,701 

t  Amonnt  that  oanbeprofllalil^espeniledlnBaaalyeareQdinEJuDeSO,  1887     10,000 
i  Submitted  in  compliance  with  requirementa  of  section  Sof  river  uid 
i     harbor  acta  of  18ae  and  1867. 


COMUBRCUL  STATtanCS. 


OmcB  OP  TRK  Albkharlr  a 


^  1  Albemarle  and  Cbeasapeake  Canal ;  i 

atalement  of  the  commercial  truEBc  for  the  fiscal  year  ending  June  30,  1885. 
Very  respectfully,  your  obedient  servant, 

Uarshall  Pasxb, 
PrmtdaU 
Capt.F.A.  HiNUAK, 

Corpi  of  Engineerif. 


•Anwo. 
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ifKU. 
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a.  H.  SUmt. 
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Meteor 

■Vlolel. 
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Mmi8l«.™  *■ 
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G.H.  Wright. 

W.  H.  AnBitam. 

Tbwe  marked  •  baiong  t«  or  amplofsd  bj'  United  States  OOTttnmtnt 
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L  8. 
IMPROVEMENT  OP  EDENTON  BAY,  NORTH  CAROLINA. 

The  act  of  July  5,  1384,  appropriated  I|10,U00  for  this  work.  A  proj- 
ect for  the  expeoditare  ttiereof  was  submitted  to  tbe  Chief  of  Eugioeeis 
and  duly  approved. 

In  accordance  thercwitb  proposals  were  invited  for  dredging,  and  on 
January  28,  1S8u,  a  contract  was  made  witli  Tliomae  P.  Morgan,  esq., 
the  lowest  bidder,  to  do  the  work  at  14  cents  per  cubic  yard,  measnred 
in  place,  and  $7  per  hoar  for  tbe  time  cousamed  and  lost  in  removing 
stumps  and  logs,  provided  that  no  charge  be  made  for  time  consumed 
in  removing  stumps  or  logs  blown  to  pieces  by  the  United  States,  but 
only  for  the  time  so  lost. 

Work  was  to  have  been  commenced  under  the  contract  February  23, 
1885,  but  for  various  causes  Mr.  Morgan  did'not  begin  operations  until 
March  I'J,  1885.  Up  to  June  30,  1885,  he  removed  an  approximate  es- 
timate of  29,000  cubic  yards.  Being  unable  to  complete  the  contract 
by  the  time  specified  therein — June  30, 188o — he  asked  for  and  obtained 
an  exteniiion  of  the  time  to  August  31, 1885.  The  total  amount  to  be 
removed  nnder  the  contract  is  60,943  cabic  yards,  contingent  on  the 
fnuds  available. 

The  drudging  hatt  all  been  to  a  depth  of  9  feet  at  ordinary  low  water, 
and  has  resulted  in  a  straight  channel  160  feet  wide  from  tbe  9-foot 
carve  in  the  bay  to  the  proposed  triangular  turning-basin,  X,100  feet,  the 
constmution  of  nearly  all  tbe  tarning-basin  (about  eight  acres),  and  a 
ohiinnel  at  least  100  feet  wide  thence  in  front  of  tbe  nulroad  wharf, 
1,150  feel,  all  of  which  has  very  materially  aided  navigation  and  com- 
merce. 

The  character  of  tbe  material  dredged  was  as  follows :  From  the  bay 
in  for  a  distance  of  700  feet  it  was  very  soft;  thence  to  the  turning- 
basin,  40U  feet,  it  was  very  hard  sand;  the  material  in  the  turning- 
basin  was  generally  very  soft,  and  that  in  front  of  the  railroad  wharf 
was  composed  of  soft  mud,  roots,  and  stumps.  Six  hundred  pounds  of 
^o.  2  dynamite  was  used  here  by  the  United  Stat^  in  blasting. 

The  funds  available  will  do  a  little  more  of  tbe  work  yet  to  be  done. 
It  is  propo.^ed  to  apply  the  funds — (8,000 — asked  tor  the  fiscal  year 
ending  June  30, 1887,  to  widening  the  inner  channel  and  enlarging  the 
tnrning-basin,  thus  completing  tbe  work  in  accordance  with  tbe  plaa 
and  estimate. 

Parties  have  been  requested  to  furnish  commercial  statistics,  but  none 
have  been  received.  There  is^  however,  a  large  trade  in  fish,  truck,  cot- 
ton, &c.,  centering  here,  due  principally  to  the  Norfolk  Southern  Railroad 

Edenton  Bay  is  in  tbe  coUeotion  diatriot  of  Albemarle,  N.  C. 

Money  statement. 

Amonnt  appropriated  by  act  approved  July  □,  1884 (10,000  9 

Amount  received  fiom»n  officer  for  fuel 49  Bl 

10,049  9B 
JdIj  1,  l^SEr,  amount  expended  during  flscal  year,  exclneive  of 

oatstanding  liabilities  Joly  1,  1864 |4, 216  5:1 

Jaly  1,  1605,  outstanding  liabili ties 3,090  34 

6,306  9 

Jnly  X,  1885,  amount  available 3,74:2  • 

i Amount  (estimalad)  required  for  oimpletion  of  exiatiue  protect 8,000  V 
Amount  toat  can  be  piontably  expended  in  fiscal  year  ending  June  30, 1887      8,000  D 
Submitted  in  complianoe  vith  lequiremeuts  ofeeotioD  if  of  river  oud 
harbor  acts  of  1866  and  1867. 
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i  of  pnpotaUrtveivBi  for  dredging  tHBdenton  Bag,  Nortk  Carolina,  rnmtd  bg  Capt. 
f.  A.  3lnwM»,  Corpi  of  Engiaeer*,  at  Norfolk,  Fa.,  Jarutarg  23,  1885. 

Price  per  eablo 


CmtMct  with  Thomas  P.  Morgan. 


Lg. 


flie  act  nf  Jnly  5,  IS84,  appropriated  $5,000  for  tlie  imprOTement  of 
Cnritnck  Sonnd.  A  project  for  the  expeoditare  thereof  was  submitted 
tg  the  Chief  of  En^neers  and  dnly  approved.  Ju  accordance  tbere- 
tH  proposals  were  invited  for  dredging,  and  on  October  18, 1834,  a 
entiact  was  made  with  George  £.  Ward,  esq.,  tbe  lowest  bidder,  to  do 
bwork  at  14^  cents  per  cabic  yard,  measured  in  scows. 

Vork  was  to  have  been  commenced  auder  this  contract  on  November 
1,1S^,  and  coBtinaed  thereafter  until  completed.  Mr.  Ward,  however, 
b^  operations  November  12,  18S4,  and  finished  the  ooutraot  May  2, 

iNiring  tbis  time  he  removed  35,0U0  cubic  yards  of  material  from  the 
ciunel  between  beacons  6  and  7,  all  of  which  materially  benefited 
mngatioD  and  commerce. 

The  entire  channel  throngh  the  sound  and  bay  was  cross  aectioned 
tavcertain  its  condition,  which  is  shown  in  the  following  table : 
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To  complete  the  work  will  require  the  removal  of  215,075  oabic  yart» 
of  material,  measured  in  plaee,  which  at  25  ceuts,  eqaala  $53,768.75. 

An  examination  and  map  were  also  made  of  North  River  Bar.  It » 
evident  that  it  ^Fould  be  very  expensive  to  hnprove  this  bar  by  means 
of  jetties,  it  bein;;  ao  large,  nor  is  it  likely  that  there  will  ever  be  fimdi 
available  to  bo  improve  it.  Fortanately,  it  la  banl  and  quit«  constant 
It  Is  believed  that  a  dredged  channel  through  it  would  be  maintained 
by  the  currents  (due  almost  entirely'  to  the  winds),  and,  also,  by  steam- 
ers, two  range  lights  being  prop<'rly  located  to  mark  the  channel.  It  it 
accordingly  recommendetl  that  a  straight  channel  be  dredged  through 
it  7,150  feet  long,  150  wide,  and  9.4  feet  deep  at  ordinary  low  water, 
which  will  require  the  removal  of  37,847  cubic  yards  of  material,  meas- 
ured in  place,  which,  at  30  cents,  equals  1 11,354.10,  making  a  total  eeti- 
mate  of  Jfi5,122.B5  for  the  corapletiim  of  this  entire  work. 

The  range  lights,  of  different  heights  and  colors,  should  be  gas-bea- 
cons like  those  constructed  by  the  Light-House  Department  id  Gnrri- 
tnck  Sound  and  North  River.  They  should  be  placed  inside,  on  the  pro- 
longation of  the  east  side  of  the  proposed  channel,  and  not  too  far  from 
the  bar.  The  expense  of  maintaining  these  lights  would  probably  not 
be  very  great,  a>i  the  said  department  has  the  plant  near  by  for  manu- 
facturing gas,  charging  beacons,  &c. 

Flans  a<>d  speciticationB  have  been  prepared  for  building  a  steam- 
tender  for  use  ou  thisand  otherworks.  For  thedeltiils  relative  thereto 
see  report  for  this  fiscal  year  ou  harbor  at  Norfolk  and  its  approaches, 
Virginia. 

The  commercial  statistics  are  the  same  aa  those  to  be  found  ia  rq>ort 
on  North  Lauding  River  for  this  fiscal  year,  these  works  being  on  tin 
same  inlaud  water-route. 

Cnirittick  Sound,  Coanjok  Bkv,  and  North  River  Bar  are  in  the  eollection  diatriv 
ttfNorrulk,Va. 

Money  statement 

Joly  1,1384,  araoiiiit  available $3,000  G< 

Amount  appropriated  by  act  approved  J nly  5,  1684 5,000  01 

((.OOoli 
Jnly  1,  lH8!),amonQt  expended  during  flscalyear,  nioluslveof  ontitanding 
liabilities  Jaly,  1884 6,500  0 

July  1, 1885,  amount  avaiUble 1,500  9 

I  Amount  (iwitimated)  requii'ed  for' completion  of  existing  project 15,213  91 

I  AmounttbatuanbepmAtablyeKpendedinSscalyearending Jane30,1^7    65,1^  8 
I  Babmitte<l  in  □omplionoe  nith  requirements  of  seetioa  it  of  river  and 
I.    harbor  acts  of  Irm  and  1867. 

jeieed /or  drtdaing  in  Curriluek  Sound,  Sortk  Caroltma,  o 
nan,  Corpi  of  Enginten,  al  Xorfr"    ""     "  ■-■-    ■■   ■"-■ 

,  iK«,»«d^d«««;  T.^bTB«''M^  ■  C«p«ity     !  D.b 
■"I         of  bidden.  I  ^Q,^"  p«rd»j.     j 


Thomss  P.  Horan, '  One  dipper  dradge  SOU    I  BoEin  work  on   Oatober 
WMblngton,  IXC. '                                   ,  lud  oomplebi  il  en  er  befi 

I  '  I    JduhM.  ISM. 

;  H.    K.    Colpepper,  i  One  or  more  af  Oe-'  300    I  CnmiOBOOfl  work  on  or  boft 
'      ~    '          -1  «r       I      (ood'apHleDtm*-'  '    HoTember  lS.18U,n]  ' 


^^sa^'- 


I.  plete  ItHeoDD  M  ponalblfl,  j 

lUDn  d|h>-  I  SOO      Connirnoe  work  Immsdlatidy  u 

«dKe«,Os.  I  npoDDOticeof  Bwkrd,  udfln-  I 

I                                            guod'B improved.'  I    UboDDrbelbreApHI  1.188S.  I               j 

4  I  Jomea  Cklet  &  Sod,  :  Osedlpperdredge.i Commenoe  T«rk  on  or  bnfoTe  m 

Borft<lk.Vk.            I                                  I  I      Marl,  I8BS,HulooDpIet«lt  i                I 

,                                      I                                  I  ,      ooorbeAira  JaneSa.l«BS. 

Contract  with  George  E.  Word.  | 
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L  lo. 
IMPROVEMENT  Oi'  MEHESRIN  RIVER,  NORTH  CAROLINA. 

Tbe  operations  eoDsiated  in  again  cleariag  the  eutire  navigable  por- 
tion of  tlie  river,  11  miles  of  obstrnctions  during  the  month  of  March. 
The  following  were  remored  :  4^  overhanging  trees,  12  sunken  trees,  57 
mill-logs,  and  6  snags.  This  work  was  done  by  hired  labor  and  ma- 
ehiner;.  Tbe  river  was  inspected  and  found  to  be  in  good  condition  with 
the  exception  of  two  sboals,  witli  a  luinimnm  depth  of  8  feet  of  water 
thereon,  that  required  dredgiug. 

It  is  proposed  to  expend  future  appropriations  iu  dredging  and  in  re- 
moving obstmctions,  like  those  above,  that  will  continue  to  form. 

A  i>ortion  of  the  commercial  statistics  will  be  found  in  report  for  this 
final  year,  on  the  Black  Water  Biver.  There  are  more,  as  other  lines 
of  boats  ply  there,  but  tbey  could  uot  be  obtained,  although  applied  for. 

Ihi  Ueherna  River  is  in  tbe  second  collectioii  diatriot  of  North  CaTolioa. 

Money  statement. 

Wj  1.1384,  amoiiDt  available |8ti6  10 

Jal;l,  It^  amonnt  expBDded  during  fincal  year,  exclusive  of  on  t  standi  Dg 
EibilitiM  Joly  1,1884 418  50 

Jitfl,lB85,*moiuit  available 447  60 

ilBoaut  (eBtiniAted)  required  for  completion  of  esUtiae  project 7,500  00 
iBooDtttaalcftiibeprofltablirexpendediDflaoal'j'earendiagJnDeltO,  1687     7,500  00 
hbrnitted  in  caapliftDce  irith  requirements  of  section  'i  of  river  and 
Urbor  acta  of  1»G6  and  1867. 


aPEOVEMENT  OF  PAMPLICO  AND  TAR  RIVERS.  NORTH  CABOLINA. 

Tie  act  of  Jnly  5,  1831,  appropriated  (5,000  for  this  work.  A  proj- 
eetfor  the  expenditure  thereof  was  submitted  to  the  Chief  of  Eu^- 
notsand  duly  approved.  In  accordancetherewith  proposals  were  invited 
fcrbailding  a  combined  steam -holster  and  pile-driver  for  use  on  this 
wtrt,  and  also  on  North  Landing  Biver,  to  be  paid  for  from  the  funds 
anOable  for  each,  share  and  share  alike.  All  bids  received  therefor 
W0I  rejected  aa  excessive,  and  authority  was  granted  to  build  the 
BUe  by  hired  labor  and  the  purchase  of  materials  in  open  market. 
^Dh  construction  of  this  has  been  commenced  accordingly.  It  drew  8 
inekes  when  launched  and  will  shortly  bo  finished.  It  will  be  pro- 
vided with  pump  for  water-jet  and  ^lly  equipped  for  work, 

Hefollowing  was  done  by  the  hire  of  labor  and  machinery  and  the  pur- 
cbtteofmaterials  in  open  market:  Commencingat  a  point  11  miles  below 
Tari)oroogh,  the  river  was  cleaned  for  a  distance  of  Si  miles,  or  to  within 
7  Kaes  of  Greenville-  For  this  pnrpose  650  logs,  106 stumps,  617  snags, 
5  ttidge-piles,  one  large  saokea  flat,  and  149  leaning  trees  were  re- 
mored. 

As  examination  o(  the  river  was  made,  which  shows  it  to  be  in  tbe 
following  condition :  Of  the  forty-one  jetties  twenty-five  ^ere  in  good 
ordff,  and  the  balance  not.  As  a  rule  they  have  proved  of  benefit  to 
navigatiou,  but  more  wilt  be  required  to  complete  the  project.  Some 
iiave  been  damaged  by  steamers  striking  them  at  high  water,  for  wbich 
reiMD  piles  should  be  placed  at  the  ends  thereof  to  mark  them.  The 
06  B 
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beet  jetties  sre  those  vomposecl  of  two  rows  of  piles,  filled  in  witU  logs, 
&o.  Ko  work  has  beeti  done  on  jetties  siuce  1882.  There  are  yet  many 
overhanging  trees  aloug  this  nver,  aud  many  logs,  snags,  &c.,  to  be  re- 
moved. The  bridges  at  Greenville  aud  Sparta  collect  large  quantities 
of  drift,  which  caases  shoals  and  rapids  toform  to  the  detriment  of  navi- 
gation. Clear  span-bridges  should  be  substituted  therefor.  Steamers 
run  regularly  from  Washington  to  Greenville  the  year  round,  and  thence 
to  TarborougU  only  during  high  water.' 

For  this  fiscal  year  the  following  commercial  statistics  have  been  re- 
ceived from  the  Clyde  and  Old  Dominion  Steamship  Companies: 

Bklea  of  cotton 27.  OM 

Blco barrel!..  5,343 

SbinglM 917.0^9 

NbvsI  BtorM bariels..  4,733 

Potatoea S,115 

Lumlwi feet..         94,4  66 

MiHcutlaneoue  packages - 2si,8ii 

AjcgregAte  toua  of  uurchaudiHeahipped 9,X>>i,Wt 

Money  stat^nent. 

July  1,  1084,  amouDt  available |2.333  67 

Amount  appropriated  bj  aot  approved  JnlyS^  1664 5,000  00 

7,333  67 
July  1,  IStSi,  amooDt  expeniled  dnriDg  Bacal  year,  exdoalre  of 

ouUtandiag  liabilities  Jalyl,l6B4 93,749  U3 

Jnly  1,  lees,  outslandiDg  liabilitiea 1,130  94 

4,870  77 

Joly  1,1885,  amount  avaiiable 3,402  90 

(  AmoDnt  thai  can  be  profitably  expended  in  Aecal  year  ending  June  30, 1887     6, 000  00 
<  Submitted  in  compliance  with  leqniiementa  of  section  S  of  rivet  and 
I      haibor  acta  of  1366  and  1667. 

Abitract  of  propoMlt  received  for  /■miitiNf  and  delivering  a  combined  eteam-koitUr  a»i 
fiU-drmer  far  PamplUo  and  Tar  Hwr*,  Korih  Carolina,  and  Xorih  Landing  River,  Fir- 
gituaand  i/orih  Carolina,  open<d  bj/  Capt.  jt.  A.  Binman,  Cerpe  of  Enginetrt,  at  A'or- 
folk,  ya.,  ApHl  17,  1B85. 


»o. 

HunM  ud  addnWH  of  bidden. 

Time  for  ixM^ntj. 

PMml 

H^Sdi 

^J^T  d'I»  e^'  »c<»pt«ioe  of  Wd . .  . 

iS 

The  Fuwy  and  ^DnM  Cornpuy,  WUmisK- 
too,IHL 

All  bida  rejected  aa  being  exceBsive, 


IMPROVEMENT  OF  YADKIN  HIVEB,  NORTH  CAROLINA. 

The  Operations  were  confined  to  the  6J  miles  of  the  river-front  froB 
Barnes's  Shoal  up  to  Swicegood's  Mill  Dam. 

At  Barnes's  Shoal  one  wing  dam  was  completed  and  four  more  buiB, 
aggregating  365  linear  feet;  at  Big  Rock  Shoal  513  cabic  yards  of  rotifc 
were  blasted  andremoved  from  thechannel,  aportion  being  used  for  a  ^^ 
vetment  aloug  the  left  bank,  and  the  balancefor  a  dam  110  feetlong  acros 
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tlie  npper  part  of  the  shoal;  at  Hairstott's  Ferry  a  nnmber  of  bowlders 
vere  removed  from  the  uhaonel,  and  jaat  above  here  six  wicg-dama  were 
built  in  pairs  opposite  to  each  other,  aggcegaiing  585  feet  in  length. 
These  are  composed  of  rock  and  brash;  but  little  of  the  latter  had  been 
used  in  dams  heretofore.  From  Swicegood's  Mill  Dam  a  training-wall 
was  built  down-stream,  generally  in  the  middle  of  the  river,  for  a  dis- 
tance of  750  f4»t,  composed  of  logs,  brush,  and  rock,  and  six  wing-dams, 
aggregating  328  linear  feet,  built  in  relation  t«  same,  which,  in  connec- 
tion with  similar  work  proposed,  is  intended  to  carry  the  channel  over 
Swicegood's  Mill  Dam  at  the  norlh  end  without  injury  to  the  water- 
power,  but  on  the  contrary  improving  it  incidentally.  A  total  of  2,138 
linear  feet  of  wiug-dams  and  training- wall  was  bnilt.  Field-work  clowd 
for  the  aeaaon  December  2, 1884,  on  acconut  of  cold  weather,  and  wag 
not  resamed  again  during  the  fiscal  year  ending  June  30,  1885,  there 
being  do  approved  project  for  the  expenditure  of  the  fuuds  available. 
This  work  was  done  by  the  hire  of  labor,  the  purchase  of  material  in 
open  market,  and  the  use  of  the  United  States  plant. 
The  act  of  July  5, 1881,  provided  as  follows: 


...  T  otherwise,  of  such 

di^  ks  msj  be  necegat-ry  for  tbe  contemplated  impruvemeiit,  tbe  said  rigbt  of  waj 
nimioral  U>  be  obtaineti  by  agreement  with  Che  partiefi  iaUirested,  or.  Hi  event  of 
Mire  to  make  a  reasonable  agTeemeot,  bf  condenuiatioD,  as  provided  for  by  tbe  laws 
af  tte  Stato  of  North  CaTolina. 

It  is  gnestionable  whether  the  expenditure  of  any  of  this  sum  will  be 
wcessary,  as  recent  investigations  show  that  the  dams  can  all  be  best 
ind  most  economically  passed  by  using  dams  and  training-walls,  or  by 
locks,  as  the  case  may  be.  Accordingly,  this  amount  will  be  held  for 
tbe  present.  It  would  be  very  expensive  to  make  low- water  navigatioD 
oDthis  river  in  any  manner;  the  commerce  to  be  developed  would  not 
jogtily  it. 

On  June  20, 1886,  the  Chief  of  Engineers  approved  tbe  recommeada- 
tioo  made  jn  the  project  snbmitted  January  6, 1885,  that  the  balance  of 
tke  fnada  available,  aside  from  the  $6,000  reserved  for  acquiring  the 
i^t  of  way  by  removal  or  otherwise  of  dams,  be  applied  to  improving 
tlw  river  at  Swicegood's  Mill  Dam,  Dntchman's  Island,  Boon's  Ford 
Shoal,  reef  below  Fnlton,  Peebles'  Dam,  Peebles'  Keef,  and  Hartley's 
Dim,  in  the  order  named,  for  navigation  at  winter  stages.  Accordingly, 
Beeded  repairs  to  the  plant  were  commenced,  and  work  will  be  resamed 
at  Swicegood's  Mill  Dam  shortly. 
•  So  commerce  existed  upon  the  river  before  the  commencement  of  the 
improvement,  and  none  has  been  developed  by  it  thus  far. 

The  overseer  on  the  work  reports  the  following  commercial  statistics 
nnder  date  of  Jaly  4, 1885: 

la  reply  to  your  inquiry  in  refeceuoe  to  commercial  statisticg  of  that  oountry  lying 
alwe  >ne  Yadkin  Biver,  from  the  North  Carolioa  Baitrood  Bridge  to  foot  of  Bean's 
^aitts,  I  have  tbe  honor  to  make  the  following  statument:  La«t  year's  corn  crop  was 
ceHdersbly  short  of  the  year  previous.  The  wlieat  crop  of  lBd4  and  laSS  is  bardly 
laan  tlian  half  of  1B83  and  ldi!4.  There  has  been  a  markeil  inoreaae  iu  the  tobacco 
am.  Very  little  of  the  com  made  in  this  section  noald  be  carried  out  except  in 
irlMkv,  and  possibly  Davie,  Davidson,  and  Bowan  counties  receive  from  tbe  western 
iMike't  from  12,000  to  lo,IX)U  bushels  of  com,  which  is  distilled.  There  are  also  abont 
SJXO  bosbels  of  rye  brought  from  the  west  for  the  s^ime  purpose.  The  demand  for 
vMtem  com  if  my  own  section  has  beeii,very  strong,  and  much  of  it  would  bavebeen 
eald  ber«  but  for  the  want  of  railroad  facilities  or  transferring  from  railroad  to  boat 
atiulTOsd  bridge. 
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The  Kgrlcaltnral  piodaota  of  ftbove-named  section  ar« ; 

IndioD  com bnahelB..  448,284 

Wheat do....  106,433 

Eye do....  5,636 

Oftta ; do....  40,450 

Tobaooo poaiidB..2,400,000 

Cottoa(ezolasive  of  Rowan) -. balos..  1,800 

The  Yadbin  EiTSr  ia  in  the  sixth  collection  district  of  North  Carolina. 
Money  statement. 

July  1,  1884,  amount  available 123,298  60 

Joly  1,1885:  amounteipendod  during  fiscal  year,  eiolnsive  of  ontstandinii^ 

liabilities  July  1, 1884 8,574  65 

Jalyl,lB85,  amount avaiUblB 14,723  96 

(  AmoQDtthatoan  be  profitably  expended  in fiBcalyearendingJuneSO, 1887   10,000  00 
1  Sabmittod  iu  compliance  with  roqalremeiita  of  section  2  of  river  and 
(     harbor  acta  of  1S66  and  1867. 


L«3. 

IMPEOVEMBNT  OF  8CUPPEBN0NG  EIVEE,  NORTH  CAROLINA, 

The  act  of  July  5, 1884,  appropriated  |2,000  for  thia  work.  An  ex- 
amiDation  of  the  river  was  made  preliminary  to  the  resamptiou  of 
operations,  bat  there  were  none,  as  the  work  was  not  nrgent  and  the 
plant  to  be '  employed  on  it  was  engaged  elsewhere.  A  party  is  now 
(Jnly  15)  engaged  in  completing  the  improvement. 

Oummercial  statistics  have  been  sought  tor,  bat  none  obtained. 
Two  steamers  ran  regularly  on  the  river  and  do  an  extensive  business. 

Hie  SouppernoDg  Eirer  ia  in  the  collection  district  of  Albemarle,  N.  C. 
Money  statement. 

Amount  appropriated  by  act  approved  Jnly  5,  1884 $3,000  00 

Jnly  1,  188G,  amount  expended  ddring  fieoal  year,  ezolnidve  of 

outatanding  Uabilitiee  Jnly  1,  1984 (33  12 

July  1,  1885,  outstanding  Uabilitiea 97  56 

120  67 

July  1,1885,  amonnt  Available 1,879  33 


Li4. 

BEHOTINO  SDNKEN  TESSELf 

A  recent  examination  of  the  Scappemong  Biver,  liforth  Carolina, 
disclosed  the  £act  that  navigation  was  seriously  obstructed  by  the  wreck 
of  Che  schooner  Lawrence,  lying  in  a  narrow  bend  near  Sproill's 
Sridge.  She  had  sank:  from  neglect  to  pump  her  oat ;  had  been  there 
for  over  a  year,  and  no  one  seemed  inclined  to  remove  her,  although  it 
oonld  have  been  done  easUy.  All  the  steamboat  men  greatly  desired 
her  removal,  but  did  not  know  how  to  effect  it.  It  is  understood  that 
the  authorities  of  Washington  County,  North  Caroliaa,  were  asked  to 
do  it  but  declined. 
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As  the  ownerahip  of  her  could  not  be  ascertained,  she  was  duly  ad- 
rertised  ander  the  law. 

S.  S.  SimmoDs,  esq.,  of  Greswell,  N.  C,  claitDB  some  interest  in  her, 
and  has  promised  to  pay  for  the  advertiaiDg  and  to  remove  her  very 
-soon  without  expense  to  the  United  States. 


HmTBD  States  EifamEEB  Upfioe, 

Norfolk,  Va.,  October  31, 1884. 
Gbnsrax  :  In  accordance  with  yonr  instrnctione  of  the  4th  altimo,  I 
hire  the  honor  to  sabmit  the  following  report  apon  a  preliminary  ez- 
aiDinatioQof"FergaimaDsBiver  above  Hartfort  [Hertford],  2T.  G.,'*made 
under  my  direction  by  Mr.  George  H.  Elliott,  assistant  engineer. 

It  ia  believed  that  his  report  thereon,  transmitted  herewith,  gives  the 
in&smation  desired.  The  conclusions  arrived  at  therein  are  indorsed 
bjne. 

Very  respectftilly,  yonr  obedient  servant, 

P.  A.  HntMAK, 

Captain  of  Engineen. 
Brig.  Gen.  John  Newton, 
Chief  of  Enginetirsy  U.  8.  A. 


bkport  or  hr.  qaokoa  h.  kluott,  ab8ibtamt 

Unitbd  Statbs  Ehguhbr  Oftice, 

Sorfolk,  Va.,  October  31, 1884. 

CiTTAiM :  I  hare  the  bonoT  to  Hubniit  the  followinK  report  on  a  prelimiou'y  exam- 
iusboof  "  Perqaimana  Kiver  above  Hartfort  [Hertford],  N.  C,"  made  Grom  Ootober 
SStoOctuber  31,  in  compliance  with  yonr  verbal  iDHtmctionH. 

F«  perhaps  lU  milea  above  Hertford  the  river,  although' crooked,  has  a  width  of 
fiw  WO  to  5O0  feet,  and  a  suffioient  depth  of  water  for  any  vesBels  that  aaa  reaob 
tfatt  place.  In  tbia  portion  there  are  some  atompa.  There  are  also  three  landiuga 
filHirhich  prodnce  is  shipped,  viz.  Twine's,  4  milee;  Thatcher's,  5  miles;  and  Blau- 
ohvi'B,  6  milee  above  Hertford.  A  mile  above  Blanchard's  are  a  nnmber  of  very  bad 
b^rii,  known  as  tfae  "  Bonndabonts."  At  the  npper  end  of  thia  portion  la  an  island  form- 
. — . ^ ,_  _,.,_^  — .,_ "--relor-  -  "-■- >-'--" ^-. ..__.. 


;  therelore  a  ' '  thoronghfare  "  some  SO  feet  long' 
^3  feot  wide  is  ased  preferably  by  veesela. 
Usve  the  "thoroQghtare"  the  river  narrowa  and  ia  more  crooked  np  toNewby's 
itriife,  the  head  of  navigation,  preaenting  a  sncceaaion  of  very  sharp  bends,  anmnd 
wiaA  a  steamer  105  feet  long  cannot  pass  withont  stopping  frequently  to  back,  pole, 
A-&  There  are  two  landinKa  on  this  portion,  viz,  Newby's  Uridge  and  Dardeo's 
WhKf,  from  both  of  which  large  qnantlties  of  cotton,  rice,  and  other  produce  are 
tb-ipiHL  Between  these  points,  a  distance  of  about  3  miles,  the  steamboat  owners 
h&ts  made  two  short  cnts  through  poiota  at  abrupt  benda.  In  this  portion  of  the 
livnare  a  few  atumps,  acaU  at  the  laland  and  two  other  places  the  channel  is  exoeed- 
in^narrow,  owing  to  peiuts  projecting  nearly  aorosa.  There  are  also  a  few  over- 
haapng  trees.  The  steamboat  employ  &  report  that  they  trimmed  most  of  the  banks* 
few  jsars  ago. 

Hm  chief  obatmotloDS  to  the  navigation  of  thia  river  are  the  bends,  and  it  cannot 
be  (BpTDved  except  by  making  cnta  at  nomerona  points,  the  location  of  which  ean 
best  be  detenniDed  after  an  aocnrate  aorvey,  whtoh  it  is  estimated  vrill  cost  |400  to 
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It  is  qoestiouable  whether  the  commeroe  involved  is  cammansarate  with  the  prob- 
able expeQAe  of  making  the  neceBsarj  improvement,  and  I  therefore  do  not  consider  it 
H  worth;  of  improvement  from  a  commeroial  point  of  view,  bnt  only  from  a  pnielj 
«DffineeriDK  elandpoint. 

Mr.  W.  1.  JofanBou's  letter  to  me  of  Angnst  13  latit,  relative  to  thia  matter,  is  tcani- 
DUtted  herewith. 

Very  reapeotfnily,  yonr  obedient  servant, 


LETTER  OF  MR.  W.  T.  JOHNSON. 

[W.  7-  JohDwn,  CommeiM  Street  Wharf,  uest  for  Bteomer  Eublnfer,  Pen 
(teamerCniTltaok.  WiudurLlnBi  itwunot  Kayelono,  F.  ».— ' "  o  t  f..  .._ 
B.  S.  T.  Co.] 

Norfolk,  Ya.,  ^u^aat  13, 1884. 
Dear  Bir  :  Toars  of  the  11th  inBtant,  asking  information  regarding  the  Perqui- 
mans River,  received,  and  in  reply  wonld  state  Uiat  the  said  river  is  in  a  very  navixa- 
.  ble  oondition  as  far  upas  the  place  known  as  the  "  Tboroogbfare."    Above  that  point 
it  Is  Tery  crooked  and  narrow,  and  it  ia  with  difflcnlty  that  any  boats  can  get  to  what 
ie  known  as  Newby's  Brittle,  a  distance  of  6  miles.     All  the  produce  from  Gates,  Cho- 
vao,  and  the  upper  end  of  Perquimans  counties  oomes  to  this  point  and  Daiden'i 
Wharf  (about  3  miles  below)  for  shipment. 
All  that  ia  needed  to  make  this  part  of  the  river  passably  narlgabte  ia  to  have  th« 

Sintoout  off  from  the  "Thoroughfare"  to  Newby's  Bridge.-  There  is  no  lack  of  water, 
are  being  from  15  to  90  feet  depth  of  water.    This  is  abont  the  condition  of  the  rivet 
at  the  upper  end. 

Respectfully,  yonis. 

Woods  P.  Johnson, 
For  W.  ¥.  Johnson,  Jgemt, 
OxoROB  H.  Eluott,  Esq,, 

United  atate»  Attitl^it  EngtMtr. 


preliminary  examination  of  green  elver,  north  carolina. 

United  States  Engineeb  Offiob\ 

JVbr/blft,  To.,  October  17, 1884. 

Gbnbbal  :  In  accordance  with  your  letter  of  the  4th  altimo,  I  haw 
the  honor  to  enbrnit  the  following  report  of  the  preliminary  examinatiai 
of  Green  River,  Forth  Carolina,  made  by  myself  on  the  10th,  11th,  aid 
12th  instants. 

This  river,  located  in  the  southwestern  portion  of  the  State,  rises  in 
the  Bine  Kidge  Monntains,  in  Hendersoii  Uoanty.  It  is  very  tortaou 
in  its  course,  except  for  a  mile  near  its  mouth,  turning  abruptly  aid 
running  in  every  direction,  but  its  general  course  is  northeast,  east,  aid 
southeast. 

It  flows  from  Henderson  County  into  Folk  Connty,  close  to  the  HuA- 
erford  County  line,  and -empties  into  Broad  Kiver,  near  the  Sooth  Caro- 
lina boundary. 

The  river  was  very  low  at  the  time  of  my  examination,  as  there  htd 
b«en  no  rain  of  any  consequence  for  several  months  in  its  vicinity.  It 
has  all  the  characteristics  of  a  mountain  stream,  abounding  in  rock 
ledges,  bowlders,  gravel  bars,  falls,  rapids,  pools,  &c.  The  flactuaticos 
between  high  and  low  water  are  from  12  to  20  feet,  depending  on  dte 
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locality,  and  very  sadden  indeed.  "  Fish-traps"  have  been  bnilt  on  the 
ledges  in  many  places. 

I  examined  the  river  no  higher  np  than  where  it  is  crossed  by  the  rail- 
road from  Spartanburg  to  Henderson ville,  at  which  point  it  was  50  feet 
wide  and  very  shoal.  Between  here  and  Mty.  J.  M.  Hamilton's,  at 
Brigfat'a  Greek,  on  the  Mill^  Gap  Road,  a  distance  of  some  25  miles,  I 
examined  it  at  varions  points  in  the  monntains  as  I  passed  along  in  a 
vBgon,  there  being  not  water  enongh  to  go  by  skiff.  I  forded  it  on  the 
Howard's  Gap  Boad,  the  bridge  being  bad  and  also  a  number  of  times 
below,  near  Green  Kiver  Cove.  It  is  also  forded  at  various  points  to 
the  moatb. 

At  M»jor  Hamilton'^  I  procared  a  pole-barge  (used  fur  crossing  the 
river)  18  by  3  feet,  that  drew6  inches  witbthreemen  in  it.  In  this  I  passed 
down  the  river  to  its  month  with  great  difflcnlty,  the  estimated  distance 
bemg  35  miles,  the  width  from  30  to  120  feet,  the  estimated  fall  350  feet, 
tod  the  onmber  of  rock-ledges  that  crossed  the  river  seventy-five  by 
Ktnal  connt,  from  3  inches  to 4 feet  in  height,  estimated.  "High  Fall" 
tithe  greatest  and  Waldrop's  Mill-Dam  (the  only  one  on  the  river)  the 
Bert,  There  were  also  ten  gravel  bars  crossing  it.  I  sounded  the  river 
&eqneDtly  and  foaud  the  depth  from  a  few  inches  to  4  feet,  depending 
<n  the  location— on  ledges  or  in  i>ool8. 

The  freshet  of  Inst  Jnne  was  very  destmctive,  the  high  bridge  at 
Blight's  Creek  t>eing  carried  away,  and  also  much  of  the  crops  on  bot- 
tOB  lands. 

Three  bridges  now  cross  the  river,  viz :  Hon.  K.  L.  Hamilton's,  20 
niles  (by  river)  below  Major Hamilton'B;'Cox'g;  and  Smalley's.  Oox's 
iione  span,  abont  90  feet  long  and  20  feet  above  low  water.  The  others 
■re  heavy,  low  bridges,  constructed  to  withstand  freshets  over  them, 
the  bridge  floors  inclining  np  stream  a  little. 

The  moQQtain  sides  are  covered  with  valaable  timber,  some  of  which 
orerbaogs  the  channel. 

This  river  has  no  afBuent  of  any  importance  except  White  Oak  Creek, 
vUeh  comes  in  on  the  right  bank,  near  the  month. 

There  is  bnt  little  cnltivated  land  along  the  river,  except  the  bottom 
Inds  along  the  middle  portion,  of  which  there  are  a  few  acres  hero  and 
ttere,  and  considerable  at  the  lower  end. 

Wheat,  com.  tobacco,  sorgLnm,  cotton,  apples,  peaches,  &c ,  are  the 
jRincipal  crops.  "The  present  and  prospective  demands  of  commerce  ** 
■n  not  large.  The  river,  of  course,  could  be  made  to  afford  fine  water- 
power. 

lo  connection  with  this  matter  I  quote  as  follows  from  report,  dated 
Junary  27, 1883,  of  Capt,  James  Mercor,  Corps  of  Engineers  (now  pro- 
fteor  of  engineering  at  West  Point),  printed  in  Senate  Ex.  Doc.  No. 
31,  Forty -eighth  Congress,  first  session,  and  entitled  "  Beport  in  refer- 
oee  to  preliminary  examination  of  Broad  Biver  from  Butherfordton, 
K.C.,  to  South  Carolina  line":  • 

Thia  rirer  baving  been  ex&mined,  nnder  direction  of  Lieutenant-Colonel  QtHmore, 
tjUr.  J.  P.  CarsoD,  aasistant  engineer,  and  a  report,  with  estimates  for  improvemeiit, 
nriog  been  pnblished  in  the  Beport  of  the  Chief  of  Engineers  for  l&W,  pages  1010 
I*I03J,  DO  prelimiDBry  examination  is  coDsidenMl  necessar;. 

lour  attentioa  is  reapectfullj  invited  to  this  report,  which  shows  that  that  part  of 
ft*  (ivBr  ttoTo  the  head  of  navigation  at  its  junction  with  the  GrHen  River,  »bont 
SJmilee  (roin  Rutherford  ton,  to  a  point  iSi  miles  below  {or  about  20  miles  lielow  the 
with  CarolfDa  line),  would  be  the  most  diiflcult  and  most  expensive  portion  to  iin- 
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L i eaten  BDt^Colonel  Gillmore,  in 

"  From  the  inforniabioii  before  n 
neoessitf  for  this  improveiDeut." 

From  tbe  experience  obtained  in  the  improvement  of  similar  rivets  in  North  Caro- 
lina, I  am  convinced  tbat  the  eBtimatea  for  tbe  upper  part  of  this  woald  have  to  be 
mateiiallv increased,  even  to  secure  a  pole-boat  navigatiofl;  and,  as  tbe  Btatietica 
show  Bach  a  marked  decrease  In  tbe  amount  of  freight  carried  by  tbe  river  over  tba* 
carried  in  former  fears,  this  part  of  the  river  is  not,  in  my  Judgment,  worthy  of  im- 
provement, and  the  wotIc  is  not  a,  public  necessity. 

I  traoamit  herewith  letters  on  this  Bnbject  to  the  late  Mr.  W.  H. 
James,  assistant  engioeer,  as  follows : 

Letter  from  Hon.  R.  B.  Vance,M.  C,  dated  Angaat  23, 1884. 

Letter  from  General  Thomas  L.  Cliogman.  ex  United  States  Senator, 
dated  Aagast  18,  1884. 

Letter  from  W.  V.  Perrin,  esq.,  dated  Angast  29, 1884. 

I  wrote  Mr.  J.  C.  McFarland,  of  Columbas,  N*.  G.,for  iDfonnation, 
bat  the  letter  was  returned  "  uncalled  for." 

Hod.  B.  L.  Hamilton,  connty  coinmisBioDer  of  Polk  Connty,  accom- 
panied me  in  the  barge  down  tbe  river,  and  gave  me  mnch  iofoimation 
of  valae.  Tbe  trip  was  a  novel  one  to  him.  He  has  resided  od  the 
river  for  many  years,  and  has  never  beard  of  any  one  having  attempted 
the  trip  before.    Ola  reaidetits  were  surprised  that  it  conld  be  made. 

In  conclusion,  I  respectfully  report  that  Green  River,  North  Carolina, 
is,  in  my  opinion,  not  "  worthy  of  improvement "  for  purposes  of  navi- 
gation ;  the  foregoing  giving  "  fully  and  particularly  the  facts  and  rea- 
sons on  which  such  opinion  is  based." 

Very  respectfully,  your  obedient  servant, 

F.  A.  HiMMAN, 
Captain  of  Engineert, 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 

LKTTBR  OF  nON.  KOBZKT  B.  VAMCB,  M.  C. 

Ashuvillk,  N.  C,  ^HjiiMl23, 1884. 
Dear  Sir  :  1  wrote  J.  C.  McFarland,  esq.,  ColnmbiiB,  N,  C,  to  inform  yon  fully  se 
to  Oreen  Rirer.  '£h«  riverrises  perhaps  in  Henderson  and  rnus  throngh  Polk  Connty. 
I  think  the  aiirvey  need  not  go  above  railroad  bridge  acrou  the  river  (the  Spartaa- 
barg  asd  Asheville  Bailioad),  andperhaps  not  above  the  wood  bridge  on  the  old  dirt 
rondfrom  Folk  to  Henderson  and  Buncombe  coutitica. 

X  suppose  2J  feut  of  water  will  be  all  that  is  expected,  eo  as  to  enable  a  boat  of  lieht 
draught  to  go  np  and  down,     Wing-dams  in  places  may  be  neoeasary.     I  hope  Mr. 
HcFarland  will  inform  you  fully. 
Truly, 

EoBT.  B.  Vamcb. 
Wm.  H.  Jambs,  Esq. 

LRTTKB  OF  HOK.  THOJUtt  L.  GUHOHAM. 

*  ASHKVILLE,  N.  C,  Jh^h«I  IB,  1884. 


fully  tbe  object  of  yonr  inquiries.  If  the  purpose  is 
e  river  for  manufacturing  purposes — I  mean  iactory 
a  point  south  of  Henderson  villa  the  liver  probably 


e  that  I  nndoretand  fully  the  object  of  yoi 

to  ascertain  the  advantages  of  theri — ' »--._ 

sites — I  can  tinnmend  it.     From  a  p 

&11b  1,000  feet  within  20  mileg.  I  am  told  that  one  of  the  falls  is  as  muoh  aa  75  feet, 
and  there  are  many  smaller  ones.  Though  it  is  a  small  mountain  stream,  it  has  water 
enough  for  factories  of  ordiu&ry  aizc. 

Tbe  suggestion  that  it  would  be  a  suitable  stream  for  navigation  purposes  is  merely 
Unghable,  tbough  some  kiails  offish  are  found  iu  it. 

RcBpectfuIly,  yours,  &.e.,  T.  L.  CumuAjf. 

V/X.  H.  JAME9,  Esq. 

Digitized  ..Google 
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LKTTKR  OF  MR.    W.  T.  PKRRIN. 

Whttb  Oak  Hali,  N.  C,  Anguit  29,  1884. 

Dkab  Sir:  Ab  I  underatnnd,  tbe  reqnest  for  the  anrrey  of  Gre«n  Biver  nos  niAile  on 
the  reports  of  engineuis'  reports  of  the  sarvey  of  Broad  RiTer,  ns  it  waa  tbeo  iiiideT- 
•tood  (aboat  two  years  since),  that  it  wm  nsTigable  for  small  st«ameTS  as  bigb  aa 
Junea  Harris's,  ia  Rutherford  Connty. 

Several  of  oar  citizens,  knowing  both  riven,  were  impressed  with  tbe  more  tban 
ftaability  of  running  them  np  Qreen  Rirer,  aod  that  If  Brood  River  shoald  be  Im- 
pcoTcd  they  then  wonld  have  a  water  ontlet,  and  it  waa  with  tbat  contingency  tbat 


they  I 
Ifti 


iked  the  anrver. 

be  mad 


made,  they  (tbe  eDgiDeera)  sboold  commence  at  tbejnnotion 

of  Green  and  Broad  rivers,  near  Poor's  Ford,  in  Bntherford  Connty,  33  miles  north- 
east  of  Spartanbnrg,  S.  C,  then  np  said  rivrr  a  distance  of  16  or  18  miles  as  it  mean- 
dan. 

Very  reapectfnlly, 

Hon.  RoBKRT  B.  Vakck. 


W.  V.  PbKRI!!. 


?Brwaided  with  legards. 


BoBT.  B.  Vancb. 


L17. 


Office  of  the  Chief  of  ENoiNBBRa, 

United  States  Army, 
Waikington,  D.  G.,  January  13, 1885. 

8nt:  I  bsve  the  honor  to  submit  herewith  a  copy  of  a  report  to  this 
tSee,  with  accompanying  papers,  from  Capt.  F.  A,  Hinman,  Corps  of 
bgineers,  of  tbe  results  of  a  prelimiuary  examioatioa  made  in  com- 
pBiQce  with  requirements  of  tbe  river  and  harbor  act  of  Jaly  5,  1881, 
ctPasqaotaDk  Kiver,  Kortb  Carolina,  in  tbe  vicinity  of  tbe  outlet  of  the 
Dinnal  Swamp  Canal. 

Tbe  provision  of  tbe  act  relative  to  tbis  esamioatioci  reads  "Paeqno- 
tak  Biver  above  month  of  canal,"  where  doubtless  "  below  the  mouth  " 
W  meant. 

The  Pasqaotank  leads  from  the  soutbem  terminus  of  the  canal  to  Al- 
bniarla  Sound,  and  tbe  canal  company  has  coDstructecl,  for  free  navi- 
ptiqn,  at  a  cost  of  160,000,  a  straight  canal,  4^  mile-s  long,  called  Tut- 
la's  Cut,  to  better  connect  with  deep  water  iu  the  river,  as  well  as  to 
on  off  the  circuitous  route  ofSmilesby  the  river  immediately  below  the 
outlet  lock. 

Tbe  superiuteudent  of  the  canal  disclaims,  on  tbe  part  of  tbe  coui- 
Fm;,  any  ownership  of  Turner's  Cut,  and  views  it,  its  navigation  being 
ne,  as  navigable  waters  of  the  United  states, 

lie  improvement  of  the  Pasquotank  above  the  lower  end  of  Turner's 
Ck  is  not  required,  it  being  a  part  of  the  river  now  never  used,  for 
vkich  the  cut  off  was  substituted.  It  appears  that  tbe  improvement 
daired  in  that  of  the  cut  itself,  which  Captain  Uinmun  reports  is 
vcrthy  of  improvement/  But  the  wording  of  the  act  being  explicit  in 
KttrictiDg  the  examination  to  the  Pasquotank  Biver,  in  view  of  the 
qustioD  of  the  ownership  of  Tomer's  Cut,  as  well  as  the  want  of  au- 
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thority  of  law  to  snrTey-this  adjuoct  of  the  canal,  I  have  not  considered 
myself  authorized  to  direct  »uch  a  survey  to  t>e  made  as  the  law  uow 
stands. 

Very  respectfully,  yonr  obedient  servant, 

John  Newton, 

Chief  of  JEn^neera, 
Brig,  and  Bvt.  Maj.  Gen. 
Sou.  Robert  T.  Lincoln, 

Secretary  of  War. 


BBPOBT  OF  captain  F.  A.   HINUAN,  OOBPS  OF  ENaiNEEBS. 

United  States  Engineer  Ovvvm, 

Norfolk,  Va.,  August  27, 1884. 
Oenebal:  In  compliance  with  your  instructions  of  the  31st  altimo 
I  have  the  honor  to  submit  the  following  report  relative  to  the  examina- 
tion of  the  "  Pasquotank  River,  above  month  of  itanal,"  Korth  Carolina, 
provided  for  by  the  river  and  harbor  act  of  July  6,  1884. 

I  respectfully  transmit  hfirewith  the  following  documents  relative  to 
the  locality  uuder  couaideration : 

(1)  Three  letters  from  Mr.  Henry  Roberts,  snperiutendent  of  the  Dis- 
mal Swamp  Caual  Company,  to  me,  dated  the  8th,  14th,  and  16th  in- 
stant, respectively. 

(2)  Letter-press  copy  of  s  letter  from  Mr.  Henry  Roberts  to  Mr.  J.  O. 
Beeder,  dated  "Febraary  27, 1883,"  that  accompanied  bis  said  letter  of 
the  16th  instant 

(3}  "Extract  from  report  dated  January  15,  1880,  of  the  late  Capt. 
Charles  B.  Phillips,  Corps  of  Engineers,  entitled  "Examination  aud 
survey  of  inland  water  roatea  from  Norfolk  Harbor^  Virginia,  to  the 
Atlantic  Ocean  south  of  Uatteras,  including  communication  with  Cape 
Fear  Blver,  North  Carolina."  (Report  of  the  Chief  of  Engineers,  1880, 
pages  851  to  896.) 

(4)  "Tracing  of  Turner's  Cut  fh)m  map  of  same  made  to  accompany 
report  described  in  3. 

(5)  Statements  of  inward  and  outward  receipts  of  freight*  and  anin- 
ber  and  class  of  vessels  passed  through  the  Dismal  Swamp  Caoal  for 
the  fiscal  year  ending  September,  1883,  by  S.  W.  Gary,  collector,  and 
handed  to  me  by  Mr.  Henry  Hoberte. 

Od  the  24tb  of  last  April  I  passed  up  the  Pasqaotank  River  to  Tur- 
ner's Cut,  and  thence  tliiough  Turner's  Cut  and  the  Dismal  Swamp  Caual, 
and  am  therefore  familiar  with  the  locality  under  consideration. 

It  appears  from  the  foregoing  that  there  may  be  some  question  as  to 
where  the  "mouth"  is,  aa  Turner's  Cut  may  possibly  be  considered  a 
part  of  the  Dismiil  Swamp  Canal,  having  beeu  built  and  being  main- 
tained by  it,  as  stated  by  Mr.  Roberts.  The  mouth  is  either  at  the 
npi)er  end  of  Turner's  Cut  or  at  its  lower  end.  At  all  events,  the  por- 
tion of  the  Pasquotank  River  above  the  lower  end  of  Turner's  Cut  is 
not  worthy  of  improvement;  iufact,  it  is  not  knowu  that  any  one  desires 
its  improvcmeut,  but  rather  that  of  Tamer's  Cot  itself,  which  has  been 
substituted  for  that  part  of  it  called  "Moccasin  Track,"  formerly  in  use 
and  not  considered  worth  iraproving.  If  the  mouth  be  at  the  head  of 
Turner's  Cut,  as  stated  by  Mr.  Roberts,  then  certainly  no  work  is  de- 
•Omittod. 
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Bired  or  reqaired  in  the  portioB  of  the  Pasquotank  Biver  above  it.  Tlie 
law  relative  to  this  ezamination  reads  "above  moath  of  canal."  Mr. 
Bobt^rta  states  that  the  petition  was  to  have  an  examioatioD  made 
"below  the  month  of  the  canal.'*  It  is  very  evident  that  Tomer's  Cut 
is  the  locality  desired  by  parties  interested  to  be  examined,  as  stated  by 
Hr.  Roberts.  It  is  presnmed  that  the  ownership  of  it  is  not  in  question 
for  this  purpose. 

In  view  of  the  foregoing  I  have  to  report  that  Tamer's  Cot,  Ift"]!  miles 
m  length,  is  worthy  of  improvement,  and  estimate  that  (100  is  the  least 
amount  that  will  enable  me  to  make  a  re-sarvey  of  it,  including  a  pro- 
ject and  estimate  for  its  improvement,  if  it  be  so  contemplated  by  the 
act.  A  re-survey  will  be  required,  as  changes  have  protwibly  occurred 
Nnce  tfae  last  one  made  in  1878  and  1879. 

Very  respectfully,  your  obedient  servant, 

F.  A.  HiNSIAN, 
Captain  of  Engineers. 

The  Ohi£P  of  Erqihsebs,  U.  S.  A. 


LBTnBB   or  THE  BOPZRIMTSMDEKT  OF  TBI  DISHAI.  BWAlfP  CAM AL  COMPANY. 

1. 

Ofticb  Supkrimtxmdxmt  Dismal  Swamp  Canai^ 

Norfolk,  Va.,  Augvit  U,  1884. 

DiAK  8lR !  Id  BDOOTdaoce  with  the  mat  of  Jnly  5,  1884,  the  honorable  Secretary  of 
Tit  ig  hei«b J  dirocted,  Bt  hii  dUcretion,  to  c&dm  ez*minatioD  or  surrey,  or  both,  to 
k  nude  and  estimate  the  cost  of  impTovsinents  to  be  made  at  the  following  pointfl, . 
UDwlj: 

1,  I^iqnot&nk  EiTer, North CarolioB,  I  wDnIdrespectftillTenggest,iDoai]BequeiiM 
'tbe  sinnoua  conree  of  the  said  river  and  its  impediments  of  roots,  stumps,  Si.c,  that 
U>  ippropri&tion  be  put  upon  Turner's  Cat,  maae  bjttie  canal  company  for /roe  nairi- 
fdJM  to  avoid  said  obstacles,  for  this  reason,  that  the  river  is  S  miles  long  and  the 
M4.S1  miles  lees  distance,  and  in  everj  respect  better  navigation  than  practically 
no  be  made  in  the  river  and  better  calculated  to  meet  the  purpose  of  the  imnrove- 
mit.  The  improvements  needed  in  Turner's  Cat  will  embrace  about  1  mile  dredg- 
bg  by  40  feet  wide  and  4  feet  deep  ;  probable  cost  of  dredging,  95  cents  per  onbic 
jnd. 

leuinot  estimate  the  cost  of  any  improvement  in  the  river,  bnt.  I  am  confident  that 
lings  amoant  will  be  required  to  clear  it  of  the  shoals,  stomps,  and  logs  which  now 
Awut  aavigation ;  in  my  opioion  Bothtng  can  be  done  to  make  it  equal  to  Turner's 


Very  reepeotfully. 


Norfolk,  Va.,  Aitgml  14, 1884.      ' 
Dbak  Sis  :  Replying  (o  yonr  letter  of  inquiry  of  the  11th  instant,  I  have  to  say  aa 


(1)  Hon.  T.  J.  Skinner,  M.  C,  presented  a  petition,  Binned  by  several  hnndred 

ale  along  the  Dismal  Swamp  Canal,  to  have  an  eiamiuatiou  or  survey,  or  both, 
s  of  the  Pasquotank  River,  belov?  month  of  the  canal.     No  specifio  work  was 

■kedfor;  n   ' -  '    -  - 

WTh( 
locks,,  or 


r  both, 

.- -  — , :  River,  belov?  month  of  the  canal.     No  soecifio  wo 

dfor;  only  general  iL_^_  _    _.. 

{i)  The  mouth  of  the  canal  is  where  it  joins  the  Pasquotank  River  just  below  South 
Iocks,.orat  theheadof  Tunitr'sCiit.  the  Dismal  Swiuup  Canal  was  constructed  to 
Amsect  the  Pasquotank  and  Elizabeth  rivers. 

(3}  The  nature  of  the  Pasquotank  Biverabove  the  month  of  the  canal  isonoaviKa- 
"B,  sod  no  one  deaires  its  improvement, 
.  (4)  The  nature  of  the  Pasquotank  River  above  Tamer's  Cut  Is  the  same  as  stated 
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to  better  oouaeot  the  DiBmal  Swamp  Canal  with  deep  water  in  FaMfnotank  Rivra. 
Ko  one  claims  it,  bat  the  Dismal  Swamp  Canal  Company  has  maintained  it  to  date. 
There  is  no  deed  of  it  on  record. 

The  wordiafc  of  the  aot  is  "abovA  the  month  of  the  canal."    It  ihonld  have  been 
ielotc  the  mouth  of  the  canal,  as  Tamer's  Cnt  is  not  considered  a  part  of  the  canal. 
Yours  truly, 

Henrt  Boberts. 
jSHperiHtendml  Ditmal  Svamp  Canal  Comptuif. 
Capt.  F.  A.  HINUAM,  Corpt  of  Engineera. 


Offiob  Scpbrimtbkdbnt  Dibhal  Swahp  Camal, 

Norfolk,  Va.,  Aitgvtt  16,  1S84. 
Dbab  Sir  :  As  there  ma;  be  a  question  raised  io  regaid  to  the  ownership  of  Tamer'i 
Cut,  in  order  to  show  how  I  have  always  re|;arded  it,  I  beg  leave  to  inclose  a  copy  of 
a  letter  written  some  time  before  the  application  for  improvements  were  made,  and 
before  I  had  any  idea  that  it  would  be  made. 
Youra  truly, 

Hbnrt  Sobbrtb, 
BuptriiUeridetU  Ditmal  Swamp  Canal. 
Capt.  F.  A.  HiNHAH,  Enginter,  U.  B.  A. 


I.BTTER  OY  THB   SUPBRINTCMDEKT  OF   THB   DIBUAL  SWAMP   CAKAL  COMPAWY  TO   MB. 
J.    O.    lUtBDKK. 

FEBRnART  27,  1683. 
Dear  Sir  :  I  learn  that  several  parties  allow  their  rafts  and  logs  to  lay  a  very  long 
time  in  Turner's  Cnt,  and  that  some  of  them  have  sank,  thereby  endangering  naviga- 
tion.    Please  inform  the  owners  of  these  rafts  that  if  damage  is  done  to  vesaels  paas- 
ing  throngh  the  out  by  their  sunken  logs  the  owners  will  be  prosecuted  in  the  United 
States  courts.    Turner's  Cnt  comes  under  the  head  of  "  waters  of  the  United  States.' 
These  gentlemen  will  find  that  they  have  not  the  Disiiral  Swamp  Canal  to  deal  with. 
They  certainly  will  be  reported  if  they  continue  this  practice. 
Attend  to  this  matter  and  report  when  you  have  done  so. 
Bespectfnlty, 

Hknky  Bobkbts,  Siii>«r{iii«iutMl. 
Mr.  J.  C.  Bbbdbr. 


Report  of  Out  RiMifror  ani  o(«(  of  rt»»eU  pautd  t\rimg\  the  Dbnol  Smpomji  CatMlf 
fiscal  year  tndiig  Septimber,  1B83. 
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Umited  States  Ehgineee  Office, 

Norfolk,  Va.,  October  31, 1884. 
tiRKEBAL  :  III  compliance  with  your  letter  of  the  4th  nltiino,  I  have 
die  honor  to  sabinit  the  following  report  npou  a  preliminary  examina- 
tion of  the  "  Cashie  Biver,  from  its  month  to  the  town  of  Windsor,  in 
Bertie  Connty,  North  Carolina,"  made  under  my  direction  by  Mr.  H.  0. 
Collins,  assistant  engineer.  It  is  thonght  that  hia  report  thereon,  ac- 
companying this,  fai-uishes  the  desired  informatioa.  The  views  set 
loTth  therein  are  concnrred  in  by  me. 

A  letter  dated  Aagnst  13th  last,  from  Mr.  Howard  N.  Johnson,  rela- 
tire  to  tbia  matter,  is  tranamittcd  herewith. 

Very  respectfully,  your  obedient  servant, 

F.  A.  HlNHAN, 

Captain  of  Engineer$. 
Tbe  Chief  of  EifamEEBS,  U.  S.  A. 


REPORT  or   UK.    H.   C.    COLLINS,    ABBIBTAMT  EMOIKEMK- 

'  Edbntok,  N.  C,  Oelobtr  3Q,  1BB4. 
]ubm[t  the  following  report  on  a  preliminary  exam 
mIs  nnder  jour  direction. 

earner  Bertie,  to  Windsor,  yesterday,  paauing  tbionKh 
^  1  the  Boanoke  and  Cashie  rivers,  which  is  aboatl!} 

■m  loDg,  and  reached  Windsor  soon  after  dark.     This  morning  I  passed  down  the 
It'll  tern  Windmr  to  its  mouth  on  the  steamer  Cleopatro. 
Ik  TboroQghfare  is  somewhat  olistmc  ted  by  a  pi  In- blockade  made  during  the  war, 

WtwvAAir      .in.1     Kn   ni.Un    a    n..Tn1^w   r^t  .«  .t  akV.  ^q  [^  JQg     trefiS.         f^TOTll   it*   mOUth,    wliefe   it 

,  the  river  is  wide,  with  water  nowhere 


it 


mher  of  overhac 


iher  side,  which  Hbould  be  removed.    From  the  Thoroughfare  down 

montb  of  the  river  there  are  many  flats,  hut  the  channel  is  everywhere  good. 

Utmost  important  landing  on  the  lower  part  of  the  river  Is  on  a  little  side  channel, 
*iie  from  the  malD  river,  aod  badly  obab^ct«d  byorerhiuigiDg  trees.  Steamers  go 
feOii  landiiig  bnC  once  a  week,  on  account  of  the  difQoulty  of  reaching  it  It  is  t£e 
«lj  landing  of  a  large  settlement.  At  the  mouth  of  the  river,  for  3  miles  out  ioto 
inimarle  8oand,  the  channel  is  much  obstructed  by  logs,  snags,  and  stumps.  This 
■fpoaeh,  the  little  side  channel,  the  Thoronghfare,  and  the  Cashie  River  proper,  be- 
InWmdaor,  are  40  miles  Ion);  in  the  aggregate.  There  are  engaged  in  the  oommeroa 
olVdM  river  the  steamer  Bertie,  which  makes  a  round  trip  daily  between  Plymoath 
MdWindBor,  the  steamer  Cleopatra,  which  makes  four  trips  weekly  on  the  same 
iHk  and  does  joV  work  in  addition,  and  the  steamets  Currituck  and  George  H. 
Bttiea,  which  make  regular  weekly  round  trips  between  Norfolk  and  Windsor. 
rAMB  are  also  three  propeller  tags  constantly  towing  rafts,  sohooiierv,  and  barges, 
1  barge  towing  two  other  barges,  all  of  which  are  engaged  in  the  lunibtir 


tait.      In  addition  to  thi^ae  are  also  occasional  steamers  coming  into  tbe  river  for 

IiMer  or  produce,  and  a  large  number  of  small  schooners  rnnninK  there  constantly. 

Tith  the  introduction  of  truck- farm  tug,  which  is  now  takiog  the  place  of  cotton, 

— »  traiuportatiou  will  be  needed  and  the  removal  of  obstructions  will  be  the  more 

Mary.     The  river  below  Windsor  is  certainly  worthy  of  improvement. 

LH  estimated  that  1^800  is  the  least  amount  that  a  survey  of  this  river  can  be  made 

fetto  which  to  base  aproject  and  estimates  of  cost  of  improvement  proper  to  be  made. 

Very  r«apectfnlly,  yonr  obedient  servant, 

H.  C.   COLLIHS. 

AiiitUtnt  Sngineer. 
Cqit.  F.  A.  Biinus, 

Corp*  of  Snginttri. 
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LBTTEB  OF  MR.  HOWARD  N.  JOHNSON. 
[Qreanlnr  Johiuoa  Sl  Son,  lumbflr  in«Diiibc(aren.] 

Norfolk,  Ta.,  Jugutl  13,  1884. 

DsarSir:  YoDrs  of  AugnHt  19  at  band.  At  tbe  mouth  of  the  Caahie  River  there 
are  a  fcrot  maDy  ataiDpa  of  old  tieea,  leaving  a  chauael  of  about  8  or  9  ieet  deep  aod 
50  or  75  yards  wide.  Tbeie  is  said  to  be  deeper  water  among  tbn  atumps  than  in  tbla 
chauDol.  At^r  you  set  over  this  place  there  is  pleuty  of  watti  and  good  uaviffatton 
for  35  or  30  miles.  Then  there  is  about  10  miles  untii  you  get  to  Windsor,  of  very 
narrow  and  crooked  work,  where  all  steamers  must  run  slow,  and  oftentimes  stop  and 
back  to  eet  around  tbe  bends. 

About  6  miles  from  the  month  of  tbe  river  in  a  thoroughfare  fVom  the  Caebie  to  the 
Roaooke  River,  which  was  closed  by  the  Confederates  dnring  the  war.  This  is  par- 
tially opened  now  and  is  u»ed'  by  steamers  running  from  the  Casbie  to  any  point  on 
the  Koanoke,  as  it  saves  them  from  going  out  one  river  and  up  the  otlier,  prol>ably  tt 
dist-auce  of  ^4  mites. 

I  would  be  glad  to  be  of  any  assistance  possible,  snch  as  showing  your  asslstaut 
over  the  route,  JLo. 

One  of  our  steamers  could  take  your  assistant  over  tbe  route,  leavins  himat  Wind- 
sor, at  the  head  of  navigation,  to  return  by  the  Norfolk  ami  Sautbern  Railroad,  or  he 
conld  take  tbe  Norfolk  and  Soiitberu  Railroad,  connect  with  tbosteamer  Bertie  at  Ply- 
mouth, go  np  the  Roanoke  River,  and  through  this  thoroughfare  to  Windsor,  returning 
the  neit  day  by  the  steamer  Cleopatra  down  tbe  river,  and  out  over  tbe  stompe  at 
tbe  month. 

Very  respectfully,  &.e., 

Howard  U.  Jorkbon. 

Uapt,  F.  A.  HiNMAM. 


United  States  Ekginsgb  Office, 

Xorfolk,  Va.,  January  26, 1885. 

Gbnebal:  I  have  the  hoiior  to  submit  the  followiog  report  on  tbe 
Burvey  of  the  "  Cashie  River  from  its  tnoatb  to  the  towa  of  Windsor,  in 
Bertie  Coanty,  North  CaroliDa,"  made  in  accordance  with  your  instnic- 
tions  of  November  21  last. 

The  field  work  of  ibis  surrey  was  done  by  Mr.  H.  G.  Collins,  assist- 
ant engineer.  A  copy  of  bis  report  on  same  is  forwurded  herewith; 
also  tracings*  of  maps  of  same,  consisting  of  one  general  map,  five 
detailed  sheets,  and  two  cross  section  sheets. 

The  relative  positions  of  the  Cashie  and  Boanoke  rivers  and  their 
connections  are  shown  on  the  general  map,  a  porliou  of  which  has  been 
rednced  for  this  purpose  from  the  Coast  Survey  map  of  the  "Months  of 
Boanoke  Eiver,"  1864.  Tbe  portion  below  the  "Thoroughfare "  is  evi- 
dently the  delta  of  the  Boanoke.  Jnst  above  the  "Thoroughfare"  are 
foand  the  remains  of  mound -builders,  monads,  pottery  ^flints,  &c. 

On  tbe  Coast  Survey  map  a  small  portion  of  tbe  river  under  consider- 
ation is  ahown  and  called  "Gashai,"  but  the  common  name  for  it  nowia 
"Cashie,"  which  is  pronounced  in  the  vicinity  of  the  river  as  if  apelied 
K-shy,  with  the  accent  on  the  laat  syllable. 

Having  carefully  supervised  the  preparation  of  Mr.  Collins's  report 
and  furnished  data  for  the  estimates  therein,  I  state  aa  follows: 

It  is  believed  that  Mr.  Collins  has  gone  over  the  whole  subject  thor- 
oughly, that  his  report  well  portraya  the  characteristics  of  the  river,  and 
that  the  views  therein  expressed  can  be  relied  oo.    His  "project,  witk 
estimate  of  cost  of  improvement  proper  to  be  made,"  and  the  information 
'  Omitted. 
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given  "in  regard  to  thepresentandprospective  demands  of  commerce," 
are  all  approved  by  me. 

There  is  no  uavtgatiou  above  Wiudsor.  From  this  point  tbe  general 
course  of  the  river  is  southeast  for  17  miles  to  tbe  "Thoroughfare,"  and 
thence  northeaBt  to  its  month  at  the  west  end  of  Albemarle  Sound. 
The  distance  from  Windsor  to  its  month  is  25  miles  by  river  and  half 
this  distance  in  a  straight  line. 

The  river  is  virtuall;  an  estuary  nf  Albemarle  Sonnd,  except  in  times 
of  freshet,  Trben  there  is  a  rise  of  about  3  feet.  It  is  from  !K>  to  1,?80 
feet  wide,  with  a  ruling  depth  of  8  feet  and  upward  at  low  water.  • 

The  obstructions  to  navigation  consist  solely  of  (1)  overhanging 
growth,  snags,  saw-logs,  &c.,  and  (2)  two  wrecks  partly  id  the  chaoDel 
near  Windsor.  Were  the  former  removed  the  bends  coald  be  easily 
made  by  steamers.    Xo  dredging  is  required  anywhere. 

Tbe  bnsiuess  along  tbe  river  consists  of  lumbering  to  a  targe  extent, 
extensive  fisbiug  in  the  season,  and  considerable  farming,  for  all  of 
which  it  is  (he  sole  outlet.  - 

Tbe  improvement  of  the  river  should  consist  in  removing  overhanging 
growth,  snags,  saw-logs,  &g.,  and  the  two  wrecks  from  tbe  channel,  at 
an  estimated  cost  of  $25,560,  provided  the  plant  of  some  other  work  be 
available  for  this  (which  is  very  doubtful).  If  not,  then  94,0UO  must  lie 
added  thereto  for  a  plant,  making  the  cost  of  the  improvement  t29,560 ; 
hi  round  numbers,  $30,000. 

The  wrecks  are  of  no  value,  but  should  be  duly  advertised  before  re- 
moval, as  well  as  the  logs,  which  are  of  some  value.  The  proceeds  l^om 
the  sale  of  the  latter  will,  of  course,  reduce  the  above  estimate. 

Work  of  this  character  cannot  well  be  done  by  contract,  as  it  does  not 
admit  of  exact  speciilcations.  It  should  be  done  by  hired  labor,  and  the 
■id  of  a  United  States  plant.  It  is  strongly  recommended  that  no  work 
be  done  on  this  river  until  there  be  assurance  that  it  will  be  permanent 
■0  far  as  tbe  present  practice  of  wantonly  obstructing  it  by  logs  and 
trees  is  concerned.  This,  of  course,  can  only  be  had  by  proper  legisla- 
tiOD  rigidly  enforced. 

The  ** Thoroughfare"  and  Coshoke  Creek  are  natural  navigable  ad- 
juets  of  this  river.  The  former  an  important  one,  2\  miles  in  length, 
enters  the  Cashie  from  the  Roanoke  at  the  right  bank,  17^  miles  below 
Windsor,  and  the  latter,  1  mile  long,  Joins  it  at  the  left,  21  miles  below 
tiie  same  point,  or  near  the  month. 

To  improve  tbe  "  Thoroughfare  "  requires  the  removal  of  a  number  of 
orerhaDging  trees,  one  wreck  of  no  value,  and  also  a  few  of  the  piles 
ud  snags  that  formed  a  blockade  during  the  late  war.  The  ruling 
depth  is  10  feet. 

Tbe  improvement  of  Ooeboke  Creek  should  consist  in  removing  snags 
uid  overhanging  growth.    The  least  depth  is  7  feet,  on  the  bar  at  the 
Donth,  which  is  soft.   Above  this  it  is9  leet  and  upward.    The  estimated 
coit  of  improving  these  is  $3,000,  the  plant  being  furnished. 
Very  respeetfully,  your  obedient  servant, 

F.  A.  HiNMAN, 
Captain  of  Engineer!, 
The  Chief  op  Enoineebs,  U.  S.  A. 


BEPOBT  or  MB.  H.  O.  C0LUK8,  A8BI8TAMT  EKOIKSBB. 

Norfolk,  Va.,  Januarn  20,  1885. 
CuTAiK  :  I  have  tbe  honor  to  anbinit  the  foUowiog  report  on  my  survey  of  Caahie 
SiTir,  N.  C.,  with  mapof  ume  (in  five  sheets  and  twosbeetsof  croae-Motlons),  nude 
in  MoordMice  with  yonr  itutmotioua  of  the  13th  nltimo. 
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The  CoAhie  River  drains  Rertie  County,  tho  coant;  Mat  of  which  (Windsor)  ia  at 
the  head  uf  navigation.  This  county  is  a  good  farming  sectioD  of  North  Carolintk; and 
baa  a  large  amouut  of  pine  nod  other  valuable  timber.  > 

The  annual  flnctUHtion  of  this  river  at  Windsor  is  about  3  feet,  thonghtreanetebava 
frequently  caused  a  rise  of  one  or  tno  feet  more. 

Except  in  time  of  f^shets,  the  current  is  down  Htream  or  np,  in  accordance  with 
the  siir&ce  of  the  water  in  Albemarle  Sonud,  into  which  it  flows,  having  so  little  sap- 
plv  of  water  that  any  change  of  level  in  tiia  souud  is  at  once  felt  at  Windsor. 

The  diHtance  by  river  from  Windsor  to  the  mouth  uf  the  Cashie  Biver  is  )i5  miles, 
anil  there  is  no  place  where  there  is  less  than  9  feet  in  the  channel  at  low  water.  On 
the  bar  in  the  sound  there  i%,  at  extreme  low  water,  hut  Sfeet,  with  a  very  wide  cban* 
*  neL  and  no  dredging  is  noc^Bsary  anywhere. 

The  distance  from  Windsor  to  the  Koanoke  light-house,  by  channel,  is  S7  miles, 
but  by  airline  it  is  14^  miles.  The  river  runs  through  liottom  lands,  covered  with  a 
heavy  growth  of  timber  and  cane,  only  occasioually  touching  the  cultivated  high 
lands.     The  water  ia  clear. 

There  is  no  railroad  communication  whatever,  except  that  reached  by  the  river  aad 
Albemarle  Sound.  The  larger  part  of  the  trade  of  Bertie  County  passes  over  the 
Caahie  River.  There  ie  one  daily  line  of  steamers  connecting  with  the  Norfollc  South' 
ern  Railroad  at  Edenton,  by  way  of  Plymouth,  carrjiug  the  mail,  and  one  with  four 
round  trips  per  week,  connecting  with  the  Seaboard  and  Roanoke  Railroad  at  Frank- 
lin, on  the  Illsckwatcr  River.  X  steamer  runs  between  Windsor  aud  Norfolk  direct, 
making  round  trips  once  a  week.  During  the  fishing  season  other  steamers  mo  daily 
over  the  river  to  transport  fish.  Three  tug-boats  are  constantly  employed  by  oue  firm 
in  towing  aaw-Iogsfrom  this  river  to  Norfolk.  One  steam  barge  and  two  bargee  with.- 
ont  steam  are  also  engaged  in  transporting  lumber  to  the  same  point.  Several  other 
firms  employ  chartered  tugs  to  tow  saw-logs  and  hewn  timber  to  Norfollc  A  num- 
ber of  schuoueis  also  Bud  employment,  running  from  Windsor  to  various  porta  on 
the  sound  and  along  the  coast.  I  could  not  get  a  statement  of  the  annual  amount  of 
business  done  on  the  river. 

There  are  thn-e  wnrehouses  at  Windsor  which  forward  freight;  also  several  large 
stores  and  one  very  large  steam  siiingle  factory.  At  nearly  every  landing  on  the 
river  la  a  warehouse.  Exporta  conaiat  of  lumber,  timber,  ahingles,  naval  atorea,  iann 
prodnce,  and  fish,  and  imports  of  general  country  supplies. 

The  survey  began  at  the  bridge  at  Windsor.  There  are  three  wharves  here  which 
jnt  into  the  river,  so  that  at  the  wharves  there  is  a  width  of  but  90  feet.  Elsewhere 
Infront  of  the  town  it  ia  from  ino  to  120  feet  wide.  There  is  no  navigation  above  the 
bridge,  which  ia  a  fixed  one.  A  large  number  of  logs  are  fiuated  down  from  above 
and  stored  along  the  river  waitiag  sale.  Many  of  these  logs  remain  a  long  time  in 
the  water;  some  become  water- soaked,  and  joue  end  sinks.  The  log  is  then  cut  out 
of  the  raft,  and  becomes  an  obstruction  in  the  river.  All  logs  are  marked,  and  no  one 
can  lake  them  out  except  the  owner.  They  are  not  of  sumcient  value  to  pay  eaoll 
owner  of  a  few  sunken  logs  to  remove  them,  yet,  wete  any  one  to  take  them  out,  the 
owners  could  claim  all  with  their  mark.  Those  bronght  into  the  river  by  the  log- 
railways  are  at  once  sawed  up  when  they  float  low  iu  the  water,  or  rafted  and  towed 
away  before  they  have  time  to  become  water-soaked.  A  large  part  of  the  obstrnc- 
tioua  cooaiat  of  these  sunken  log^  and  unless  there  shall  be  some  legislation  to  compel 
ownera  of  Ioeb  to  take  oare  of  alt  they  put  in  the  river  there  can  be  no  permanent  im- 
provement of  it.  Some  remedy  ia  also  needed  tn  prevent  the  felling  of  trees  into  the 
river,  leaving  either  the  entire  tree  or  the  top  to  be  obatructioua.  A  Due  wilt  not 
reach  the  case,  as  nearly  all  of  this  injnry  is  done  by  men  who  are  pecuniarily  irre- 
sponsible. 

There  are  two  wrecks  Id  the  river  at  Windsor,  looated  on  the  map,  both  of  whioh 
are  vei^  daneeroas  aa  the  river  is  so  narrow.  They  have  several  times  been  the  oanae 
of  ooDsiderabledamage  to  vessels.    They  can  be  blown  np  with  dynainlte  and  removed 

The  bank  of  the  river  at  Windsor  is  14  feet  above  low  water,  and  the  bottomlands 
opposite  are  3  feet  above  low  water.  The  bottom  lands  are  covered  with  a  heavy 
growth  of  timber  and  oaite,  and  are  traversed  by  numerous  shoal  aloaghs  which  oarry 
off  aome  water  in  freaheta,  The  first  three  miles  below  Windsor  has  a  general  coarse 
south,  but  the  rirei  ia  very  crooked  and  loachea  the  highland  at  but  three  plocee,  at 
each  of  which  ia  a  landing. 

There  are  many  trees  in  the  river.  Those  seen  are  located  on  the  map,  bat  by£ar 
the  larger  portion  is  under  water. 

The  bends  are  not  aufficiently  sharp  to  injare  the  navigation,  but  there  are  overhang- 
ingtreea  in  almoat  a  ooutinuooa  line  ou  both  aides  of  the  river  all  the  way  for  the 
first  8  miles  below  Windsor.  At  landing  places  a  ferf  trees  have  been  removed  so 
steamers  could  reach  the  bank.  In  places  these  overhanging  trees  are  so  thick  that 
the  whole  bank  will  have  to  be  cleared  for  50  feet  back  Kom  the  water.    The  liver 
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bM  Barer,  so&r  a«I  eonld  leftnt,  bc«a  ot«ared.  Nearly  oil  apsciM  of  trees  foand  hen 
■ink  »t  oiie«,  ao  that  th«  EreaC  naniber  in  tbe  river  canout  be  miBsed  from  the  bank. 

Steamers  moDiDg  on  thw  river  are  tnoatly  propellen,  and  draw  about  B  feet.  They 
feel  their  iray  alonR,  blttiDK  logii  flreqnently  and  keeping  clear  of  overhanging  trees 
a*  far  as  poMible,  bat  damage  is  often  done  and  loM  of  time  is  verv  great,  as  It  takes 
mors  than  double  the  lime  to  mn  over  the  upper  8  miles  than  wonid  be  needed  were 
the  river  in  fair  OHVtgable  oonditioa. 

Prom  the  third  to  the  eighth  mile  below  Windsor  the  conrse  is  nearly  east,  with  a 
very  crooked  channel,  throagh  bottom  lands,  tonchiog  the  high  land  at  six  landing 

Elaoes.  At  tbe  eighth  mile  is  H  Johnson's  steam  saw-mill  and  log  railway,  which 
rings  in  Ion  fh)m  13  miles  back  in  tifi  connUy.  No  slabs  or  saw-dunt  get  into  the 
river  from  ttiis  miU-  Having  fonr  steam  vestiels  and  two  others  rtiuning  ciiDBtant.ly 
on  the  rirer,  Hr.  Johnson  appears  to  feel  snfflclent  interest  in  the  oavigatioD  to  take 
■II  passible  care  not  to  injnre  it. 

CroaB-sections  which  accompany  the  map  show  tbe  condition  at  many  places,  and 
give  a  good  general  idea  of  tbe  river,  but  do  notshowtheprertent  condition  in  respect 
to  obetmctions.  A  longitndinal  line  of  characteristic  soandings  is  ebown  on  the  map. 
Fire  miles  below  jobnsou's  is  Jay-Cuz's  saw-mill  landiag-  Tbe  mill  is  a  mile  ba» 
fram  tbe  river  and  a  railway  brings  the  Inmber  to  the  laniling.  There  are  fonr  land- 
ing-places oD  these  5  miles.  The  course  of  the  river  is  a  little  south  of  east,  and, 
though  very  crooked,  it  is  mnch  wider  than  al>ove  Juhnsou's,  l>eing  nowhere  1ms  than 
£10  fitet  wide  and  frequently  more  than  500  feet  in  width.  There  are  many  barring 
Utories  between  Johnson's  and  the  month  of  the  river,  which  employ  a  large  number 
afiMD  from  Febmary  to  Hay. 

From  Jay-Cox's  to  Sans  Sonoi,  16  miles  from  Windsor,  the  river  is  every  whete  mote 
Ikao  300  feet  wide  and  over  W  feet  deep  in  the  obanuel.  There  are  overhangliig  trees 
■labsTe,  but  from  tbe  greaterwidth  thej  do  nut  ioterfere  materially  with  navigation. 
A  few  suses  were  located  here  and  many  more  are  said  to  be  in  the  way  nuder  water. 
Tkm  are  four  fisheries  and  landing  places.  SunsSuuci  is  the  landing-place  for  ijuite 
a  Ur|e  settlement  to  the  northeast  of  the  river.     It  ban  h  store  anil  poat-ofBce. 

Oie  and  one-half  miles  below  Saus  Soiici  the  river  ruuH  south,  and  here,  at  ITj  miles 
fin  Windsor,  the  '■Thoroughfare"  enters  it  from  tbe  Roanoke  River.  This  is  the 
nsteof  the  mail  steamer  between  Plymouth,  on  the  Konuoke,  and  Windsor.  Other 
vbmIs  go  down  the  Cashie.  The  "  Thoroughfare"  is  'i^  miles  long  and  everywhere 
iBRvthaD  10  fuet  deep  in  the  channel  at  lowest  stages  Its  width  is  about  dOO  feet 
einpt  where  obstructed. 

TWre  are  qnite  a  number  of  overhanging  trees  that  rei^iiiro  removal,  but  tbe  tn-o 
aerioas  obstroctions  are  the  wreck  of  the  steamer  Chieftain  and  the  blockade.  Tbe 
CUtttaia  lies  along  the  right  b  ink  one-half  a  mile  below  tlm  Roanoke  bead  of  the 
"TborKuglifare."  It  has  caused  qui  be  a  nnrdberoriicoi<lHut!i.aud,  at  times  of  high  water 
iBtlKRoaiioke,thereisa  verystrongcnrreiittlirougb  the  "T  bora  ugh  fare"  to  the  Cashie. 
lliithen  very  ditUcull  to  keep  off  fi'oiu  this  wreck,  though  its  position  is  well  kaowD. 
Alhnr  water  portions  of  the  niachiuery  are  in  sight  above  water.  It  was  a  large 
sidf-vheel  boat,  with  wnlkiug-beani.  aud  was  snuK  in  It^65.  The  "  blockade,"  in  a 
bead  000  feet  below  the  head  of  the  "Thoroughfare,"  was  made  during  tbe  lute  wnr  by 
diirine  three  rows  uf  pileti  across  the  river.  These  piles  are  about  10  feet  apart,  and 
the  odTj  opehing  ia  about  55  feet  wide,  near  the  right  bank,  wheru  piles  have  been  re- 
miMl  to  make  a  passage.  Tbe  otherH  yet  remain,  and  large  quantities  of  drift  logs 
liiTeIodge<l  against  the  upper  side  of  Ihom,  and  quite  a  large  amoonC  of  work  wilt 
txnesderi  tu  remove  enough  of  the  piles  and  otlier  obstruct  ions  to  make  a  channel  100 
fust  wide,  which  is  needed  here  on  accouut  of  the  bend.  So  fur  as  oomuieroe  is  con- 
caraed  this  is  a  very  important  part  of  the  Casbic  River,  as  the  mail  boat  mnst  go  this 
way, 

FnNn  tbe  month  of  the  "Thoroughfare"  theCashiernnsiuavery  crooked  course  to 
tiie  Krtheast  for  7^  miles,  where  it  enters  the  head  ut  Albemarle  Sound.  There  are  a 
very  few  overhanging  trees,  wliicb,  from  the  great  width  of  tbe  river,  are  not  serions 
obKinotioDS.  But  few  snags  are  above  water  ;  however,  there  is  said  to  be  quite  a 
targt  number  below  water,  which,  of  course,  are  not  shown  on  the  map.  There  are 
tea  luge  fisheries. 

Abaut  one-half  mile  above  the  month  of  the  Cashie  is  aside  channel  called  Coehoke 
CaA,  np  to  Coshoke  Laniiiog,  1  mile  from  the  Cashie.  Ithasawarehonseand  wharf, 
And  14  the  only  landing  for  qaite  a  large  settteuicnt.  Stuaniurs  make  speoiat  trips 
hen  once  a  week.  There  is  uo  current.  Tbe  width  is  75  fcut  at  uarxow  plactiB,  aud 
tbe  depth  more  than  9  feet,  except  on  the  soft  bar  at  tbe  mouth,  where  it  ia  7  feet.  The 
ctunael  is  very  much  obstrnoted  by  overhanging  trees  and  by  snaga.  The  naviga- 
tion »oald  be  very  good  were  theae  removed. 

Tbs  BDTvey  was  continued  out  over  the  bar  into  the  sound  to  buoy  No.  1,  one-half 
a  Mil*  below  the  Roanoke  liKht-honse.  The  distutice  over  this  bar,  from  tbe  mouth 
of  the  rirer  to  tho  baoj;,  is  Smiles.  The  depth  near  the  Roanoke  Channel  is  S  feet  at 
water,  which  is  the  least  depth  on  the  bar.  The  widtlibereisone-qnacter 
67  E 


1058   REPOKT  OF  THE  OHIBF  OF  BHGIHEBR8,  U.  S.  ABUT. 

of  »  mile,  and  where  llie  obMinel  ia  Dkreowest,  aboat  hftlf  w»j  out,  it  is  300  feet  1m- 
tween  eigbt-foot  onrvee  aod  13  feet  deep  in  ibe  middle. 

Noatiimpsoin)»Ka  were  foaad  in  the  cbaooel  outside  the  river  month.  ItisneMljr 
■traighc,  and  l>ordered  on  eacb  nlda  by  ibad-net  etakea.  It  is  only  at  eitreme  low 
water  that  Ibera  is  •»  littlt)  an  B  feet  on  this  bar,  and  when  tbe  wind  blows  ftom  tbe 
oast  the  water  rises  a  font  or  iDon.  Sa  liredftinx  la  neededoD  this  bar  aa  the  cbannels 
Ihrongh  which  alE  vesselH  must  paaa  farther  down  the  soond  bave  bat  ti  to  9  feet 
depth  of  water. 

The  wbule  river  con  be  divided  into  sections  for  purposes  of  iiuprovement.  Tha 
npper  e  miles  needs  rniDDval  of  tno  wrecks,  a  vary  large  number  of  Ireea,  lof^a,  &.O., 
from  thechaonel,  and  their  bein^  so  placed  ou  the  banks  that  tbe;  can  never  set  into 
tbe  liver  again.  A  oontinnoua  line  of  treea  on  both  banks  uinat  be  cnt  and  palled 
back  awa;  from  the  river  ao  that  they  cannot  get  into  it. 

Proni  tbe  natnte  of  the  work  it  io  not  poeaible  to  make  specifications  lo  sncb  a  war 
that  it  can  be  done  by  contract.  Tbe  best  way  to  accomplish  it  la  by  hired  labor, 
with  the  aid  of  proper  machinery. 

Baaing  the  estimate  for  the  work  on  the  coat  of  doing  it  on  other  atreams  when 
similar  work  has  l>een  done,  and  in  conaideration  of  tbe  fact  that  the  plant  ou  soma 
other  work  may  l>e  available  for  this  I  make  the  following  eatimate : 

Uppers  miles,  at  (1,500  far  clearing  and  snageing $12,000 

Bemovingtwo  wrecks  at  Windsor,  at  (400  each 800 

Lower  17  milea  of  river  to  month,  at  |500  for  clearing  and  enaftging 8,5M 

31,300 

Twenty  percent,  for  office  expeoaea,  enginesring,  and  eontlngenoiee 4,960 

Total 35,&eO 

■aTIMATK  rOH  TUB  THOROrOUFABE  AKI>  COBBOKS  CREKK. 

Eemovalof  OTerbansing  trees  from  Thoroughfare,  similes (100 

Removal  of  wreck  uf  Chieflain 600 

Removal  of  blockade,  including  snags  above  it 600 

Coehoke,  1  mile,  clearing  and  snagging 1,000 

2,500 

Twenty  per  cent,  for  officu  expenses,  engineering,  and  ooDtingencies 5C0 

Total :   3,0«e 

This  coat  noald  properly  be  added  to  the  above. 

A  complete  outfit  aultable  for  such  work,  with  all  necessary  tools,  tackle,  iMid  ma- 
chinery for  hoi8t«r  and  outfit  for  qnarter-boati  will  cost  about  (4,000,  which  inakta 
tbe  total  estimate  (32,560. 

There  could  be  no  permanent  improTement,  except  in  respect  to  ovethansing  treeh 
tbe  three  wreokn,  and  tbe  blockade,  uulesa  there  ahoold  be  some  efflclept  Tegislatitm 
to  prevent  the  preaent  practice  of  storing  saw-loga  and  felling  timber  in  navigabit 
waters,  and  also  of  cutting  out  sinking  logs  from  rafta  and  leaving  them  in  the  chai- 
nel,  or  where  they  may  get  into  it.  141^ 

The  two  wrecks  at  Windaor  iire  each  (him  TO  to  SO  feet  long,  and  about  20  feet  wiik. 
The  Chieftain  is  much  larger,  130  feet  by  SS  feet,  as  neat  aa  aonDdiugs  will  aho*. 
None  of  them  have  any  valne;   tbe  annken  logs  wonid  be  of  some  value  when  v- 

Vory  respectfully,  your  obedient  servant, 

H.  C.  COLUMS, 

Auliilant  Engintf, 
Capt,  F.  A,  Hi.s'MAN, 

Corps  qf  Engineen. 
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OTHBB  DOCUMENT  BELATISG  TO  THE  WORKS. 


niPBOTSHBirTB. 


•  Creek,  North  Ckroliuk. 

1  Tract  River,  North  Carolins. 

t  RpoBS  BiTer.  North  Caroliiift. 

4  Uasd  NaTi)c>titiD  ftom  New  Beroe  to 
Beaofort  Harbor,  -ria  Clahroot,  Har- 
lowe.  Mid  Newport  ri  rare,  North  Cai- 

^  Harbor  at  Beaufort,  North  CaroliDa. 
k  lew  River,  North  Carolioa. 
T.  Cape  Fear  Biver,  above  WilmiDgton, 
North  Carolioa. 


8.  Cape  Fear  Btver,  below  WilmiDgton, 

North  Carolina. 

9.  Great  Fedee  Biver,  Sonth   Carolina. 

10.  Wscoamaw  Biver,  Bonth  Carolina. 

11.  Harbor   at  Qeoritetowii,   Booth   Car- 

olina. 

12.  SanteeBJver,  Sonth  Carolina. 

13.  Wateree  Biver,  Sontb  Carolina. 


EXAMINATIONS  AND  BUBTBVB. 

U-Nortbeast  branch  of  Cape  Fear  River,  J  16.  Cotifcaree  Biver,  Booth  Carolina. 

North  Carolina.  17.  Black  Eiver,  North  Carolina, 

&  BMnie8oiiDd,NoTthCaroliDa,betwe«ii     18.  Entrance  to  Win  irawBa^,  near.George- 

New  River,  and  Beaoiinrt.  |  town,  Sonth  CaroUaa. 


United  States  Engineer  Ofpiob, 

VfilmingUmy  S.  C,  Auffutt  6, 1886. 
Genebai.:  I  have  tbe  honor  to  traaamit  herewith  atmaal  reports 
fat  the  fiscal  year  ending  Jane  30,  1885,  upon  the  vorks  of  rivei-  and 
bubor  improTement  then  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers. 
The  Chixp  op  Enoihebbs,  U.  S.  a. 
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IMPBOVEMENT  OF  CONTENTNEA  CREEK,  NOBTH  CAEOLINA. 

The  amouiit  appropriated  by  the  act  5th  July,  1884,  together  witi  the 
funds  then  available,  was  too  smiill  for  ecouomioal  work ;  but  improve- 
ment waH  so  much  needed  that  suialj  imuiediate  actnat  reanlts  were  re- 
^rded  as  more  valuable  than  larger,  but  delayed,  possible  oues. 

Owinp;  to  its  esperimenta)  nature,  its  variable  features,  and  the  diffi- 
culty of  properly  apecifyiug  it  beforehand  and  inspecting  it  a^rward, 
the  work  was  allowably  done  by  hired  labor  and  the  purchase  of  mate- 
rials in  open  market. 

The  special  work  of  the  year  was  as  follows : 

The  river  from  its  month,  45  miles  np  to  Snow  Hill,  was  ronghly 
cleared  of  the  obstruction  which  either  had  never  been  removed  or 
which  has  fallen  in  during  the  last  two  years.  This  work  could  only  be 
done  daring  the  high-water  season.  Between  the  l?th  February  and 
37th  April,  928  logs  and  705  stumps  were  removed  from  the  river-bed  j 
and  174  large  trees  were  cut  from  its  banks. 

The  mouth  of  the  river,  wnere  special  dikinir  appeared  necessary,  waa 
carefully  mapped  in  the  low-water  season  of  last  December,  The  fur- 
ther work  of  actual  diking  was  necessarily  postponed  until  the  next  low- 
water  season  (August,  1885). 

All  the  above  work  has  been  well  and  vigorously  carried  forward  un- 
der the  immediate  supervision  of  Assistant  Engineer  B.  Bansom,  whose 
fall  report  is  iipi>ended. 

The  navigation  of  this  river  is  obstructed  at  points,  as  shown  by  the 
ifbllowiDg  extract  from  special  report,  dated  January  17, 1885 : 

Between  StantonsburE,  the  head  of  piesent  i m pro v erne ut,  and  Snow  Hill,  the  head 
of  present  navigution,  tliere  are  tbree  contiCy  bridges  withoatdrawa,  bnt  there  has,  as 
yet,  1>eeu  no  DHvigation  demanding  draws.     Wbxn  needed,  the  draws  will  andoiibt- 

'«dly  be  put  in  by  the  conat;  aathorities.  I  tberefure  recommend  that  theae  bridges 
be  permitted,  t'ur  the  present,  t« remain  Lu  thmr  pre^nc  coDitition  ;  provided  that  tlielr 

jjnuera  will  insert  suitalile  draws  theceiu  whenever  needed  by  steomets. 

Becommeudatious  for  future  work  ure  as  follows :  That  this  improve- 
ment be  completed  in  accortlauce  with  the  present  proposed  and  ap- 
iproved  project,  so  as  to  secure  a  thoronghly  cleared  3-foot  navigation 
■over  the  entire  river  from  its  mouth,  75  miles  upward,  to  Stautonsburg, 
during  the  nine  commercial  busy  mouths  of  the  year,  at  a  total  expense 
of  t5U,00U,  in  addition  to  the  91,731.3!)  now  available,  this  amount  to  be 
appropriated  in  two  yearly  installments  of  $30,0U()  and  $30,000,  respect- 
ively. Further  improvenieut,  so  as  to  extend  this  navigation,  above 
Staiitonsburg,  or  so  as  to  make  the  lower  river  navigable  during  the  low- 
water  season,  is  not  recommended  at  present. 

This  river  is  in  the  second  collection  district  of  North  Carolina. 
Money  statement. 

Amoant  appropriated  by  act  approved  July  5,1884 |6,000  Of 

Jnly  1. 18^,  amoLint  expended  during  fiscal  year,  exclusive  of 

ontetanding  liabilities  July  1,16^ $3,009  S8 

July  l,18da,  outslamlingliabilities. -HO  33 

3. 366  61 

July  1,  1885,  amount  available 1,731  31 

{Amount  (eatimated)  reqnired  for  oompletion  of  eiigtins  project 51,731  3$ 
AmouDttbatcaubeprohtably  expended  iu  fiscal  Tuarenaing  June  30, 1887    30,OUO  01 
Submitted  iu  compliauoe  with  requirements  of  seolion  H  at  rLv«r  wid 
batbor  acts  of  1866  and  ldti7. 
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Unitrd  Statks  Enoinkeb  Office, 

Wilnitistvn,  X.  C,  JmfX,  1B85. 
Caftain:  I  have  the  honor  to  submit  the  follnwiog  report  of  openttloaa  npon  Cod- 
tcatDea  Creek  fur  the  jrenr  ending  June  30,  1>H8.'>. 

NothJD);  was  attempted  upon  thin  stream  nntil  Df  eember  1,  1694,  when  by  your  or* 
dcra  a  snrveyiag  party  under  Mr.  Johu  P.  Darling,  asaistant  engiueer,  wfV8  directed 
to  lukn  a  survey  near  the  mouth  of  the  stream. 

ItproCTeeaed  nutil  December  II,  when  high  water  st-opped  further  work.  Tba  re- 
poiti  and  maps  of  Mr.  Darling  are  in  yonr  possession  and  contain  all  pertinent  infor- 

D1*ti0D. 

There  being  no  plant  for  that  stream,  that  from  the  Neuse  was  transferred  to  it  from 
tha  Trent  Fclirnary  9,  \S>ia,  and  lowed  a  short  distance,  but  the  only  steamer  that 
eonld  be  engaged  for  this  work  being  nnable  to  stem  the  current,  the  ptnut  had  to  bo 
"wuped"  np.  Aa  you  directeil,  work  wasbegnn  at  Snow  Hill  on  the  17th  Febrnsry, 
■sd  progreBKed  dowu-atroara,  going  over  what  had  beeu  done  nievionaly.  That  part 
of  the  creek  or  river  between  Snuw  Hill  and  Hookerlon  had  been  worked  at  a  very 
Ugh  itage  of  water,  and  the  Mtine  nnfortunate  obatacle  to  Hatisfactory  opeiatious  waa 
encountered  the  past  winter,  fiat  Uuriux  the  two  niontha  and  ten  days  emplo.ved 
ipw  il,9ifi  tone  and  705  stumps  were  remuved,  and  174  large  trees  cnli  from  the  banks; 
■csnudorable  nmonnt  of  lif;hter  wnrk  woa  accomplished.  Almoat  all  done  on  thi» 
itntiD  was  between  Snow  Uilland  UookerCon;  a  few  trees  and  stumps  were  taken  outt 
ItwHdown. 

Tlu  work  heretofore  done  has  oonaisted  of  removing  ohstrnctions  from  the  channel 
fnmils  mouth  to  Snow  Hill  and  in  clearing  the  banks  of  overhan^ng  growth.  Up 
tsHukertoD  that  kind  of  work  may  be  cuusidered  complete,  except  as  to  what  may 
lomtler  l>e  required  from  erosion  and  other  natural  causes.  Above  Hoobert«n  some 
oMworh  will  be  needed,  and  it  should  be  done  at  low  water.  Near  the  month,  asin- 
dialtdoo  the  recent  maps  of  Mr.  Darling,  there  have  been  built  heretofore  about  800 
[M  of  frame  dikei,  thus:  Lumber  piles  of  heart  pinefi  inches  by  Binohea  were  sunk  & 
(KtifiU't;  tbetopsofthesepilesamaboutS.&fMtt  above  low  wat«r.  Stringers  or  walea 
*nfMteued  by  one-half  inch  wrought  iron  spikes  and  to  theae  piecea  were  nailed 
wilkibrtj  penny  nails  shcet-piline  sunken  into  the  earth,  and  the  tops  sawed  fluab 
^  Ibe  tope  nf  the  walfs.  This  diking  was  placMl  across  tow  places  to  isonBne  thei 
vWrto  the  channel.     The  wales  were  4  by  6  inclifs  and  £0  feet  long,  ench  piece. 

Iin;  former  reports  I  have  described  thts  portion  of  Contenlnea  Creek.  Th«  anr- 
vtjofXr.  Darling  eatabliahus  the  tact  that  a  ridge  runs  between  this  aiid  the  Nensa 
^**nl  feet  above  high  water,  to  within  a  short  distance  of  the  month,  and  a  recent 
■■Vtclien  has  dincoveted  that  the  water  escaping  from  the  Contentnia  at  high  stages. 
omits  banks  below  Jolly  Old  Fi^ld,  finds  its  way  to  the  hl^ad  of  Grindle  Creek,  about 
Wot  tJOO  yards  below,  and  Grindle  Creek  flows  into  the  Neuse  Biver  some  St.&  or  3. 
"■■kifrnm  the  aioulb  of  the  Contentnea. 

Tit  direction  e  you  flrnt  gave  for  the  further  improvement  of  this  lower  part  of  Coo- 
tWiia  Creek  bavo  not  been  complied  with  becauseofyourinslructions  subsequently 
r«nied. 

Iblve  no  hewitation  in  repeating  the  recommendations  I  have  heretofore  made  re- 
Ksnliog  this  stream,  believing  that  the  benetlts  to  be  derived  will  justify  the  ontlay. 
Bciov  is  astateinpntoi;  the  commerce  of  this  smalt  river.  It  is  necesaariiy  tnonm- 
plcUiiid  does  not  give  ajnst  idea  of  the  capabilities  and  actual  prodnots  of  the  re- 
KM  it  dralna.  Last  fall  was  very  dry  and  It  was  nearly  the  end  of  18^4  before  boala 
ooaUrimapoa  the  Conteotnea. 
Oitnid :  TslDft 

WOO  bales  of  cotton |270,0(H> 

11,000  bushels  of  rice ll,Ou» 

ibent  9,600  ton^  of  general  merchandise 140,000 

Total 421,000 

Tirrv  are  eonaiderable  quantities  of  Inmber,  shingles,  and  various  articles  impossl- 
bl4tDa«crrtiiu  which  furnish,  with  the  above,  ireights  from  two  to'  four  steamers 
diniii  thi;  D«rrying  season.     All  the  above  items  and  many  others  will  greatly  Jn- 
Br«Ms  with  bei  ter  and  more  certain  far  ilities  for  reaching  markets  promptly- 
Very  reHpeetfnlly,  yonr  obedient  servant, 

R.  Rah  BOM, 
Cipt.  W.  H.  BniBT,  Aniflanl  eugivfr. 

Carpi  of  Bufinttr*. 

ogle 
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P.  8.— On  tbe  Mth  HMch.oi 

which  has  bMD  repain.'[l  at  a  cost  of  alNiDtt200  (for  boiler  >i 
«46,  Ubor  tS6  or  160). 


UNmcD  States  Bkoinkeii  Offce, 

XnF  Btmt,  y.  C,  Julg  11, 188S. 
Captain  :  I  have  tbe  honor  to  aiip piemen t  mj  annual  report  for  the  put  yew 
for  Contentnea  Creek  liy  sal>mittiog  the  following  ostimBte  to  complete  tbe  preaant 
project : 

KNOINEERIMQ  PBOPER. 

Clearing  the  Btrekm  from  Snoir  Hill  to  Stantonsbarg  of  logs,  atamps,  brash, 
Sic,   and   cutting  away  overhanging  growth,  aboat  35  miles  which  has 

not  been  touched f35,  OOO 

Going  over  stream  from  Snow  Hill  to  month  in  same  way 8,000 

Clearing  way  and  bnUdiog  daws  Dear  inontb  and  diking 5,000 

Oeneralaud  local  inepeotiou 3,900 

Contingencies , . ................ 3.  &S0 

Total 88,720 

To  this  shonld  be  added  an  annual  appropriation  of  $3,000  to  keep  the  river  open, 
aa  the  works  cannot  be  made  permanent. 

Very  reapeotfnlly,  your  obedient  servant, 

R.  Bahsov, 
Jftiftaal  Bmg^Mt. 
Capt.  W.  H.  BccBT, 

Corpi  of  Engimen. 


mPEOVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 

Owing  to  its  experimeotal  nature,  ite  variable  features,  and  the  dif- 
flcalty  of  properly  specifying  it  beforehand  and  inspecting  it  after- 
wards, the  work  was  allowably  done  by  hired  labor  and  the  purchase  of 
materials  in  open  market. 

The  special  work  of  the  year  was  as  follows : 

Between  December,.  1884,  and  April,  1886,  the  already-commeticed 
turuiii}:  basiii  at  Trenton  was  thoroughly  completed  by  tbe  construction 
of  a  solid  wharf  revetment  wa\\,  and  by  the  redre<lgingof  the  basin  tt 
6  feet  depth  at  low  water ;  this  depth  of  dredging  being  necessary  t« 
allow  for  future  deposits  coming  from  farther  np-8tream.  At  the  sam> 
time  the  whole  river  from  its  mouth  all  the  way  up  to  Trenton  wal 
cleared  of  its  sunken  and  overhanging  obstructions,  and  565  logs  and 
52  stumps  were  thus  removed  from  its  bed. 

In  Februaiy  and  March,  1885,  careful  surveys  were  made  of  all  the 
points  on  the  river  where  dredging  was  supposed  necessary. 

Between  3d  April,  1885,  and  :iOth  June,  1883,  the  river  from  the 
turniug-biwin  4,HI)0  teet  duwu-stream  to  a  permanent  3-toot  chanud 
was  thoroughly  dredged  to  at  least  i  feet  depth  and  75  feet  width  at 
low  water,  and  11,825  cubic  yards  of  material  were  removed  from  ik 
bed. 

In  May  and  June,  1885,  a  channel,  5  feet  deep  at  low  water,  100  feet 
wide,  and  2,000  feet  long,  was  cleared  through  tlie  obstnictioDS  at  Foy'g 
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Flats,  i>repBrator7  to  its  being  deepened  later  to  fl  or  8  fret,  and  146 
stamps  and  65  logs  were  removed  tbereftom. 

All  the  above  work  lias  been  well  and  vigoroasly  carried  forward 
nnder  the  immediate  saperriBion  of  Asaiatant  Engineer  B.  Ransom, 
whose  full  report  isapiteuded. 

BecommendatiouH  for  future  work  are  aa  follows  :  That  the  present 
approved  and  adopted  project  be  completed  by  thoroughly  clearing  the 
present  channel  of  its  remaining  obstructions,  at  a  total  tx>et  of  tl5,000 
|in  addition  to  the  9870.44  no  w  available),  this  amount  to  be  appropriated 
in  one  snm  within  the  next  year.  Af^er  this  is  done  do  further  im- 
provement is  recommended  at  present. 

This  rJTer  in  in  tho  eoUeotion  diatriot  of  Painp]ico,  N.  C. 

Mattejf  itatntent. 

Amimot  ApproprltttedbyaotapprovedJntjS,  1^8i |10,000  00 

Jnlj  1,  1P85,  aiDODot  expended  during  fiMkl  year.  «xcli)Bive  of 

MtBtBadiug  liabilities  July  I,  1884 96,817  65 

July  1, 1885,  oatBtandiugliabilitJM 3,111  91 

9,32ff56 

Joly  1,  laa&i  amonnt  BvaiUble 870  44 

fAnoont  (eatimated)  reqnind  tor  complfltion  of  esiBtiDg  project 10,070  00 

iABnantUiatcaa  be  nrofiCsbl^  expended  Id  llMalrearsndlDg  Jane 30,1887    10,000  00 
iSibmitted  in  compliance  witb  reqnireoienU  of  section  2  oF  river  and 
(   karbor  acta  of  1886  and  ItWT. 


RKPOKT  OF  HK.  K.  RUfBOH,  AasISTAMT  BKQINnR. 

UNrrED  States  Ekoinebii  Ofvick, 

JVno  Btrne,  N.  C,  Julg  17,  1885. 

CiPTAtH:  Ibave  tbeboliorto«nbiDittbBfolloiTingreport  of  operationi  forthe  ini' 
inrriiieiit  of  Trent  Riv«r,  Nortfa  Carolina,  (i>r  the  year  ending  Jnoe  30,  Ifm. 

Tbere  being  no  plant  belongtog  to  this  stream,  that  from  the  Nease  nae  tuedfur  tbe 
fCBKcntion  of  the  work,  together  with  a  hired  dredge. 

Early  in  December  one  of  the  hnieters  wm  sent  to  Trenton  to  revet  in  a  more  snb- 
itutral  manner  the  turning  basin  at  that  point.  For  this  pnrpote,  on  tho  soatb  side 
tk  folio wing-deecrtbed  strncture  was  liuift  in  general  accord  with  your  detailed  di- 
iMions;  at  an  angle  to  each  other  of  about  115°  two  linee  of  cypress  pilea,  a  Aiot  or 
am  in  diampter  At  the  small  end,  5  feet  apart,  were  innk  ns  fqr  as  they  would  bear 
WTing.  To  these  piles  were  bolted,  with  flre-eighthii-inoh  rod  iron,  stridgentC  inches 
kj  10  inches  1  foot  below  lowest  water,  and  7  feet  above  Ihis  lino  of  atriugers  one 
}m  similar  wan  likewise  fastened.  To  these  Ht ringers,  lop  and  lioltnni,  were  nailed  3- 
iMb  thick  sheet^piliug,  witUGO-pennycut  naiirt,  ftftprithodbepnBuiik  to"bard  pan" 
bj»  water  jet  from  a  stniug  stoani-piimp.     Outside  of  this  sheet-piling  was  placed 


sooiher  row  of  cypress  piles  with  stringers  similar  to  the  other  and  against  tbe  sheet- 
piling,  the  piles  aud  stringers  litii.g  op|H)8it.ii  to  those  first  put  in.     Thsi 
ifpiles  were  bound  together  by  five-eighths  inch  rod  iron  through  each 


'0  and  two,  and  longer  ruds  of  three- fourths-inch  rod  iron  tied^the  sets  of  piles  to 
asMher  line  of  piles  which  had  been  put  in  Ihe  yesr  Ix'fore  in  iin  iniiierfert  and  rnde 
sinetnre.  The  whole  was  mule  linsh  on  top  with  the  upper  stringrrH.  The  liimlier 
Wed  was  tbe  best  heart  long-leaftd  pine.  Cofftir-dujus  hud  to  be  rrsorted  to  to  pnt 
lalbisravetment. 

During  the  limn  tbst  one  hoiHter  was  at  Trenlon  the  otiier  was  used  to  remove  ob- 
■ttictions  from  the  channel  from  Quaker  Bridge  to  Trenton,  aud  a  party  with  it  cut 
ban  tbe  banks  overhanging  growth. 

Ii  February  and  March,  liy  your  direction,  Ur.  J.  P.  Darling,  Assintant  Engineer, 
■■le  »  close  survey  of  parls  of  this  river,  over  Foj'b  Klals,  about  5  miles  above  New 
Berof,  for  tbe  purpose  of  determining  the  best  runte  for  a  dnilged  channel  through 
tbai  difflontt  part  of  the  river,  and  from  500  feet  above  Trvnton  tn  500  feet  U.rlow  the 
Boith  of  tbe  mill-race  near  that  place.  This  lant  mrvey  was  mwie  f  r  tbe  purjMse 
•fixing  the  location,  and  to  delemiine  tbe  amount  of  dredging  reqaired  t«  get  a 
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■nitable  ebMUwI  wbara  m>  iniiiih  flIliDg  h«d  t»ken  plAce  daring  the  jear  {Hnrioaa. 
Tbis,  wiih  tbenirvef  of  thepointoat  as  many  benda  in  the  river  bnlow,  coiutitated 
the  knrveylDg  done  iipnn  tfao  Trent. 

On  April  3,  18B!>,  a  dipper  dredge,  nnder  oojitract  by  yon,  vae  pnt  to  work  upon 
that  portinn  of  tbe  river  Jnst  at  »nd  bePow  Trenton,  to  secnra  a  channel  over  that 
part  j  lint  nnrveyeil,  of  4  fevt  depth  and  45  feet  mean  width.  This  was  completrdaa  far 
as  po^^iblfl  by  tbe  20th  of  Jooe,  when,  for  wantof  fnoda,  the  work  was  stopped.  Tex 
the  last  thirty  days  of  this  drrdging  it  was  nailer  tbe  pentonal  direction  of  InspoRtoT 
Frrment  and  Oveneer  Kinsey,  as  I  was  too  unwell  to  t^ve  it  tbe  nsnal  anperTisioii. 

Tbe  dredge  excavated  11,825  cubic  yards  of  sand  and  marl.  Abont  half  uf  this  ma- 
t«rial  bad  lo  be  moved  np  steep  banks  by  shovels  and  barrows  ;  wherever  possible, 
and  over  about  balf  of  (be  distance  dredged,  this  extra  labor  was  avoided  by  the  ns« 
of  roosb  Ing  revetment  to  retain  the  excavated  material.  This  was  constructed  in 
;eneral  accord  with  yonr  directions,  and  is  of  horizontal  logs  tied  back  into  the  Imnk 
~  croHS-luga  and  staked  in  fh>nt.  It  is  from  two  to  four  logs  high,  which  are  rrom 
o  to  IH  inches  in  diameter.  About  4,000  or  5,000  cubic  yards  of  sand  were  moved  from 
50  to  300  feet  in  grading  near  the  basiu. 

From  llie  main  channel  between  Trenton  and  Qnaker  Bridge  565  logs  and  52  atnmpa 
were  removert  diiriup  the  seneon. 

AtFoy'sFlaiK,  in  May  and  Juno,  out  of  the  noiv  100-foot  wide  channel  ^logsand  146 
■tumps  were  removed.  Tlie  stumps  bad  to  be  blasted  out,  which  was  (n>ne  with 
giant  powder  and  electric  battery.  There  are  probably  many  more  stumps  lying  or 
stauding  jnst  even  witb  or  below  tbe  surface  of  the  present  bottom. 

It  is  to  be  regretted  that  the  appropriation  wus  not  sufficient  U>  have  cleared  thia 
Foy  Flat  channel  with  adredge,  particularly  as  one  was  employed  just  before  stopping 
work  upon  anotbar  part  of  the  river. 

To  complete  thin  improvement  under  oristiug  project  the  following  estimate  is  sub- 
mitted, and  I  respectfully  recommend  that  tbe  wbole  appropriation  be  made  at  one 
time  ou  the  score  of  expediency  and  econoiuy. 

The  propriety  of  the  improvement  has  long  since  paused  tbe  point  of  conjecture: 

DredgingatFoy's  Flats,  5,500  cubic  yards,  at  30  cents  per  yard $1,650 

Takinpont  100  stumps,  at  jaOeiicb 2,000 

Dredging  often  paints  (see  map).  14,000  en  hie  yards  and  grubbing,  at  40  cents 

per  pard 5,600 

Taking  out  100,  logs  at  (5  each 500 

Taking  out  GO  stunips,  at  $5  each 850 

Cutting  from  banks  100  large  trees,  at t3  each 300 

Oenerol  supervision 1.000 

Local  supervision l.SOO 

Contingencies l.MMO 

Total 14,080 

Add  t«  tbis  an  annual  outlay  of  ^,000  fur  keeping  np  the  impravements,  as  it  is 
hardly  pmcticable  to  make  them  eutiiely  permanent. 

Below  is  an  approxiniato  estimate  for  the  commerce  on  this  stream,  gathered  with 
tbe  kind  nud  effltient  aid  of  Assistant  Engineer  Reid  Wbltford,  who  rendered  this 
service  and  relieved  iqe  when  auob  assistance  was  most  timely. 
Outward : 

5,500  balesof  cotton 1347,500 

1,000,000  feet  lumber ; 10,000 

6.000  barrel  potatoes l»,O0O 

140,000  bushel  cotton  seed 14,000 

15,000  packages  truck 30,000 

Inward:  About  2,500  tone  general  merchandise,  soch  as  fertilizers,  hay,  salt,  lime, 
flour,  farm  Implements,  Ac,  valned  nttl25,a00.  making  nearly  t50U, 000. 
Noaconnut  oonid  be  gotten  of  what  was  ourrieil  both  waysb'y  hand-craft. 
Upon  inquiry  I  learn  that  the  estimate  of  Mr.  C.  E.  Foy  for  1882,  embodied  in  my 
report  of  that  year,  excepting  the  bricks.  Is  very  much  n  rarer  the  real  amoout  ahipp«d 
on  tbe  Trent  the  past  year  than  that  »bovegivi-u  ;  but  values  are  not  so  high  this 
year.  From  tbe  moat  truHt worthy  authority  that  I  cauobtniu  tbe  shipments  over  tbe 
Trent  River  have  doubled  in  tbe  past  live  years.  Last  year  was  not  a  favorable  one, 
and  this  year  prices  have  not  paid  forlheshippingof  much  of  tho  truck,  and  it  has  laid 

Very  respectfully,  yonrobedieut servant, 

R.  Ransom, 
Auulaitt  ffwiawr. 
Capt.  W.  H.  BlXBT, 
Corp*  nf  Kngineer*. 
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IMPSOVEHENT  OF  NEU8E  BIVEB,  NORTH  CAROLINA. 

• 

Owiqg  to  its  experimeutal  nature,  ite  variahle  featnres,  and  the  diflB- 
cnlt;  of  properly  spt'cirying  it  beforeliand  and  iuspecting  it  aflK^rwards, 
tlie  work  was  allowably  dooe  by  hireil  labor  and  the  purchase  of  mate- 
rials iu  open  market. 

The  special  work  of  the  year  was  as  followsj 

Between  the  Ist  July  and  the  middle  of  ueceniber,  18S4,  the  river 
wus  thorongbly  contracted  by  jetties  over  a  total  distance  of  about  5 
miles,  situated  froai  40  to  45  miles  above  Kew  Berne,  and  from  5  to  10 
miles  below  Kinston.  This  work  could  lie  done  advantageously  only 
daring  the  high-wflt«r  season. 

One  hundred  and  twenty-one  jetties  (12,402  linear  feet  of  jettying) 
were  thns  built  in  place;  and  164  eiunkeii  logs,  50  stumps,  and  several 
cords  of  small  snags  were  removed  from  the  Ited  of  the  river. 

Mai>8  were  made  of  alwnt  10  miles  of  the  river  so  far  jettied,  so  that 
the  results  of  this  work  can  be  determined  and  utilized  in  fntnre  simi- 
lar work. 

Two  new  quarter-boats  and  fonr  new  Hats  were  built  ready  for  the 
neit  season's  work. 

All  the  alwve  work  has  been  well  and  vigorously  carried  forward 
Qndt-r  tbe  immediate  supervision  of  Assistant  Engineer  ^.  Kansom, 
vbose  fall  report  is  appended. 

Tbe  completion  of  a  thoroughly  cleared  4  foot  channel  from  New 
Berne  Co  Kinston  will  require  still  the  jettying  of  about  3.5  miles  more 
ofriver,  and  the  removal  of  a  great  many  snags,  logs,  and  trees  from 
the  bed  of  tbe  river. 

nis  work  will  be  poshed  forward  rapidly  during  the  coming  high- 
Ttter  season,  and  carried  as  fur  as  the  present  funds  will  jtermit. 

The  navigation  of  this  river  is  obstructed  at  points  »b  showu  by  tbe 
firiWing  extract  from  special  report  dated  17th  January,  ISS5 : 

Snr  Kinnton  this  river  is  crosseil  by  the  Atlantic  and  North  Carolina  Railroad,  OD 
sdnw'bridge,  whuBe  drair-epan  is  placet!  apon  the  shallow  side  of  the  river  initead 
of  ner  the  main  chuDoel-waf . 

Hw  preasnl'  iiiiprurenient  will  probably  be  so  far  flnished  in  1S8U  as  to  permit  of  a 
datper  naTigatioii  above  this  bridge  at  Kinston  than  will  then  be  able  to  pans  through 
tUt  draw-opening. 

All  the  steamer  captains  wbom  I  hare  so  fur  heard  from  state  that  they  have  not 
aijtt  been  deluyed  from  want  of  nat4:r  at  thin  draw  opeuiiig;  and  I  do  not  see  any 
nun  far  a  change  in  poxition  of  the  draw  bpfure  \Sel6. 

Ilherefore  reruitiinend  that  tfaia  draw  may  be  permitted  to  remain  in  its  present po- 
Bitini  for  thn  present ;  buttbntlt  be  moved  to  the  channel  side  of  the  rivi-r  asHoon  aa 
it  tKcomea  tbe  chief  seriouH  abgtniclion  to  a  perraanentlj  increased  depth  of  uaviga- 
tin  between  New  Berne  and  KinHtoii. 

Ifear  OuldsburouRh  this  river  is  crosBod  liy  the  Wi1miuf[lon  and  Weldim  Railroad, 
cot  single-span  bn:1)ce  without  a  draw.  The  Imttom  of  the  bridan  is  abont  IT  fpet 
aian  low  n-ater.  The  cliaunel  is  said  to  be  partially  obbtnicteiT  by  a  pier  of  Ibe 
fsnwr  bridge.  Very  few  Hteaniers  have  so  far  reached  this  bridge,  aUboiigh  tbe 
riTeris  uavi^^ablp  for  geventi  niilet  above  Goldsboro'. 

I  therefore  recoiuiEeiid  that  this  bridge  be  permitted  for  the  present  to  remain  in 
iti  present  coadition,  provided  that  the  owners  will  clear  away  tlie  ob:)li'ii(;tiliK  por- 
tioa  of  the  old  pier  lietieatli ;  and  provided,  also,  that  they  will  fnrnish  a  snitalde 
hiDiRjoint  to  tbe  smoke-stacks  of  all  stramern  using rcjinlarly  thin  portion  of tiie  river. 
Abiive  GoldBbom'aiid  below tjiiiir.btiBlit  tbeieurusix  oonnty  bridges  without  draws; 
b«  there  haa  as  yet  been  no  navigation  demaiidin|i  draws.  'When  needed,  the  draws 
nillandonbtiMlly  be  put  in  by  tbif  cunnty  aatlinritiex.  I  then-fore  recnniniend  that 
tkae  bridges  be  permitted,  for  ibr  present,  to  remain  in  tbeir  present  condition,  pro- 
viM  that  their  owners  will  insert  draws  therein  whenever  needed  by  the  steamers. 
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ReeomineDdatioDa  for  fature  work  are  as  follows  :  That  this  improT«- 
meiit  be  completed  in  aeoordance  with  the  present  approved  and  adopted 
projects,  80  as  to  secure  a thoroaglilycleared  O-foot  navigation  16  miles 
np  to  New  Berne ;  and  a  aiinilar  4-f<At  navigation  50  miles  further  to 
Kingston  during  the  entire  year,  and  thence  asimilar  3-foot  navigation 
lOS  miles  further  to  SmithSuld  during  nine  months  of  the  year;  at  a  total 
expense  of  $160,000  (including  the  funds  913,731.70  now  on  hand),  this 
amount  to  be  appropriated  in  three  yearly  installments  of  about  $60,000 
each.  Further  improvement,  so  as  to  extend  the  navigation  above  Smith- 
fleld,  or  so  as  to  increase  the  depth  uf  water  or  length  of  time  of  aach 
navigation  below  Smittifteld,  ta  not  recommended. 

This  river  it  in  the  oollectioa  diatrict  of  Pamplioo,  N.  C. 

MoMj/  statement. 

July  t,  1884,  amount  available '. J5,86a  97 

Amouat  appropiiaUid  by  act  approved  July  &,  1684 30.000  00 

25, 902  97 
July  1,  1S8&,  amount  expended  darfng  fleeal  year,  exoloaive  of 

oatataDdiiiglialiilitieii  July  1,  IH84 |lt,-a93  11 

July  1,  1885,  outsUudiuif  UaWlitie* 238  16 

12, 131  27 

July  1,  IStfi,  omonut  available 13,731,70 

{Amount  (ebtimated)  reqninMl  for  comptetion  of  exiatioK  priject 160,000  00 
AmounttbatoaubeproBtablTeKpeodedin6MalyeareiidingJuly30,I8i^    60,000  00 
Snbmitted  in  compliance  with  lequirementi  o(  McUon  2  of  nver  and 
harbor  acta  of  1800  and  10S7. 


«  ud  addnuea  of  bidder 


•11  per  )C  fbr  lunber,  H 
«Dl4  per  pound  for  tnm, 
13  per  keg  for  Mill. 

<I8  n  per  M  for  wholp. 
(U.N  per  U  for  hair, 
IIS  prr  M  for  oiw-fonnh. 

•It  per  U  forlDniber 


Proponltofb 

■TK""" 


B.  W,  Cuady,Kliiaton.N'.  C 

H.C.  Fwrott.  ElnatoD,  ^.  C... 

XiiUiu  0.  Berrj,  Ooldaboroagb. 
Barr  ft  B^ley,  WilmlnKton.  K.C.| 

! 

Contract  with  B.  W.  Cnuady. 


KRPORT  OF   MR.    «.    RtKSOM,    ASSISTANT  BNGINliKU. 

U.VITKD  Statks  Engixerr  Ocficb, 

ytiti  Bfr«e,  y.  C,  JHot  30,  1885. 

Cattxis  :  I  bavo  tlie  honor  to  submit  the  fullowinjj  report  of  operations  for  Neus« 
Eiver,  Moith  Carolina; 

The  tvorh  haa  consiHted  almost  exclusively  of  buildhi);  Jntties,  of  which  ISItu  nntn. 
ber  w^re  put  iu,  agpregnting  12,402  linear  fi-et. 

Tbo  wi>rk  tin  The  lit  July,  1881,  wan  near  Iht*  Old  Blockade,  about  5  miles  bclov 
KiiiBton,  and  wbh  <-oulianedil'>wu-8treani  to  wilbin  about  a  mileof  Bectoo'sOldFieliL 

As  a  geuural  tliina  the  Jntlies  arc  2oO  fcnt  apart  up  and  doivn  tlie  str«iiui,  and  Ihcit 
position  ns,  to  tlie  bank  I'roni  which  thoy  run  is  detenniiied  by  tbe  contour  of  tht 
stream.  About  the  same  distance  is  preserved  between  the  jetties  li;  crossing  fron 
bank  to  bank,  and  an  open  space  from  cbanuel  end  of  jetties  toopposite  baokof  aboul 
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180 fcat is  lik»w(Bs  prcMTved.  Ithproperbentoitito  th^t  •nan«wlajta'tUsap«M 
to  iO  or  UW  Ibet  mi«|ht  be  desirable. 

Tbe  uMHiructloB  isainiplesDd  eoODomioal.  AaiDglerow  of  hsftrt  pine  lumber  pile* 
1»  diiTon  perpend ioalar  to  the  comtit,  being  fint  enDkeu  by  ft  "  wftter  Jet"  Troin  ft 
mood  BteaiD-pump,  and  then  bftuiiDered  with  ft  pile-driver.  The  piles  are  suned  off  3 
bet  ftbom  tow  wftter,  ftnd  to  their  Dpper  aides,  flmh  wilb  the  topi,  ft  Hlugle  atringei 
is  fwtened  b;  bftlf-iacb  rod  iron  epikee. 

Tbe  obftnnel  end  of  eftcb  jetty  fts  lystl^  boilt  bM  ft  vei;  abort  offaet  of  5  feet  down- 
■tream  »t  ri^bl  angles  to  Uie  jett;.  Tbia  oAet  ia  made  onl;  long  eooDgb  to  give  the 
ceccMary  stilTaree  agaioat  oTertarning  to  tbe  eod  of  the  Jett;,  and  to  give  a  proper 
BDpport  to  its  mattrcsaea.  Ibe  five  or  aix  pilca  nest  to  the  ohaonel  end  are  8  by  8 
inchsH,  tbe  otbets  8  by  6  inches,  and  tbe  aheet-pilea  8  by  3  ioobea,  T*r>iDg  iu  Juogtb 
BcoonlJDg  to  neceaaitf.  The  abeet-pilea  are  eanV  by  tlie  water  Jet,  aod  Ibe  past  aeft- 
Bon  were  earned  up  the  alope  of  the  bank  by  dlRotion  of  your  immediate  prtdei^oaaoc, 
and  are  fftat«iied  to  Ibe  nale  or  stringer  by  fortr-peDny  out  oaila,  and  aawed  off  flush 
witb  the  t«p  »f  tbe  wale.  The  ohanoet  endaoftlie  Jetties  are  pioteoled  under  water 
against  seunr  by  nftts  of  small  log*  iu  half-croaa  form,  oover^a  with  brash  and  anok 
by  rock,  marl,  «r  clay,  aa  may  be  the  moat  coDTenieot. 

Tha  Hheetiug  CHtrted  op  tbe  bank  acts  badly,  and  it  is  proposed  to  abaudon  tbftt 
metbad  and  only  ma  well  back  iuto  tbe  bank  upon  a  level. 

About  500  linear  OMt  of  Jettyingpnt  in  the  past  seaaon  baa  washed  out.  Tbefk«ab- 
oti  have  so  recently  aubeided  that  the  oanae  for  that  injury  has  not  yet  been  asoer- 
Uined. 

A  very  recent  inspection  of  the  river  showa  that  below  the  month  of  Coutentnea 
Cnek  ftboot  2,000  linear  ffeet  of  Jetties  have  been  greatly  Injured  and  mui-b  of  It  takeb 
STsj  by  ntfls  of  timber  passing  over  Jnat  before  the  water  fell  above  tbe  tops  of  the 
Jetties.     This  will  neeil  replacing  anil  repairs. 

There  are  at  intervals  between  Becton's  Old  Field  and  New  Berne,  or,  more  properly 
•peaking,  from  Becton's  Old  Field  to  Spring  Garden,  14  miles  above  New  Berne,  apaoes 
vkre  jetties  shonid  be  placed  asgregatiug  about  13,000  leet.  That  would  require 
aoBs  fifty  jetties,  or  about  5,000  linear  feet.  Iu  estimating  this  work  I  have  been  gov- 
(ntd  by  tbe  paat. 

Diring  the  year  two  new  qaarter-boata  and  fonr  new  flats  were  bnilt. 

Hie  hoiaters  were  built  six  years  ago,  of  green  timber,  and  were  repaired  two  years 
■lEs.  I  hftrdly  think  they  can  be  relied  npon  for  another  year.  The  machinery  oon- 
liusa  aa  ROod  aa  could  be  expected  after  the  hard  wear  it  baa  had. 


% 


W!ih  whftt  remaina  of  the  preaent  appropriation   it  is  proposed  to  continae  Jetty- 
f.  ao  as  to  ccmQect  tbe  system  as  far  down  as  poaaible. 


riete  the  work  now  immediately  in  hand,  which  baa  for  Its  object  to  aecure 
of  3  feet  depth  at  all  seasons  from  New  Berue  to  Kinston,  1  respectfully 
atnit  the  following  eetimat« : 
Fsrrtrictly  engineering  work ; 

Conatracting  7,500  feet  of  Jetties  (which  Inolndea  lebnllding  and  re- 

paira) 110,000 

Sorvevs X.OOO 

Taking  ont  300  logs,  at  |5  each 1,600 

Taking  oat  100  stumps,  at  |:>  each 500 

CntliDKfrom  banks  SOU  trees,  at  |3  each 600 

General  supervision 1,000 

Local  anpervision 1,500 

Add  10  per  cent,  forcontiogenciei 1,510 

For  general  work  annually  from  New  Beme  toSmithfield 7,600 

Total 26.110 

Below  is  a  stalistical  table  of  the  commerce  of  this  river,  as  correct  as  I  have  been 
Mt  to  secure,  even  with  the  effective  aid  of  Hr.  Reid  Whitford,  assisIuDt  engineer, 
ta*honi  I  express  warm  thanks  for  valuable  assistance  in  collecting  the  data. 
Oitward :  Vtlue. 

16.000  bales  of  cotton 1720,000 

10,000  bnsfaelN  rice 10,000 

XiO  barrels  spirils  turpentine 7,000 

4,000  barrels  nmin 8,000 

-.200,000  feet  timber 8,  ilOO 

757,750  shingles 38,000 

ToUI 7fc5,000 

AbcHit  6;aW  tons  of  fhiight,anoh  a«hay,  salt,  iron,  fertilizers,  floor,  Ae.      960,000 
..Grand  total 1,046,000 
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The  truckinjt  and  fiBhing  from  this  itreAin  will  be  inclnded  In  the  geuerml  report  of 
the  commerce  of  this  oily,  at  represented  in  the  report  of  the  Board  of  Trade,  which 
report  I  lierewith  inoloee  withont  remArk,  at  it  ia  clear  and  pointed.  Ap)irnded  to 
this  is  the  report  of  the  collector  of  cnstoms  of  this  place,  whicti  needs  no  ezplana- 

In  the  hcKlnningof  the  improvements,  after  the  KTeater  obstmctioDs  were  ranoTed, 
tentative  enorts  were  made  and  all  waa  done  that  conld  be  under  the  circumstances, 
to  aid  the  transporters  to  get  nrodiioe  forwsrd  sjid  merchandise  in,  and  while  somo 
irrcgnlarity  in  system  is  admitti"'  "' 
fled  the  conrse. 

The  amount  estimated  is  as  lUtle  : 

recommend  that  it  he  appropriated. 

Very  respcotfnilj,  yonrobedii 


[,  the  demands  and 
«  the  worlc  required 


be  done  for.     I  eameatlj 


New  Bbrnk,  N.  C,  June  aO,  1^5. 
r  favor  of  23d  Jnne,  in  which  yon  request  ihc  Board  of 

—  the  commercial  sta""''"  ■" — """     " '"  "  ■  -      "" 

of  what  has  been 


KIce - ..-- - --  ■--. .,... bnsbelB.. 

SplriU  tnrpandot banvlii 

Bo«ln do... 

Pltob do.... 

Tar do.... 

Lomber r«t.. 

Shlnnlra 

CaDDMl  good* dspt.. 

Wooden  plMas psokagea.. 

Vood^D illahes do... 

Tmck do  .. 

Ueloaa do.... 

Cloanrioo tIarcF*.. 

CotiDD.aeed  oU iHrtels.. 

Co(tan4«ed  maal  tona.. 

B°erwiii  ...■.■.■."^■^■:^'.'.""!^".■.^■^^■.■.■.■^"^■■"!!"!;;J."^".■',■".'.'.'.■.'.'.■"c■•ks"! 

Hnnsj birmla..! 

HldM p«ohii|!>>a.. 

W"^' buna..! 

KiWB pa.'ka|re»,.| 

Swortpotatoea .barrola.. 

KiHh.oli do  ...| 

Eiina packana..: 

Uluelluwoa do  ...I 

Biprtaaage,  Inclnding  fraahflib,  game,  Ite toDS.. 


Quantity. 

ValQS. 

63.901 

«,I1^WS 

M,«» 

ISOIOM 

»n«,wo 

IS.0OO 

railBBTS. 

I.  riTtlliMn,  dij  goodi,  groocrlci,  line. 

Oenend  mmhaodln,  luoh  ■•  bs;,  m 

»,0M 

J,  100,  we 

The  foregoing  statements  are  collected  from  the  n 
There  are  A-eights  carried  Iioth  ways  by  niimeronssmaflsailinj;  craft,  pole-flatx,  &^.,'of 
which  no  account  is  kept,  and  fr«m  whioh  it  is  impoanible  to  giittier  any  correet 
amount.  I  should  say,  howcvir,  that  the  total  values  of  exports  and  imports  would 
not  be  less  in  round  uumbera  than  14,500,000. 

The  GOmmeroe  is  ontried  on  by  ngulat  Udm  of  Artt-olasa  ateuuera  betwean  this 


Digitized  ..Google 


APPEHDIX  H — ^EEPOBT   OF  CAPTMS  BIXBY.  1069 

pltu,  Koriiilk,  Bkltimoie,  uideltieariirtliemorth,  by  rBilroadtointerlorof  tbeSt«t«, 
ud  to  (br  (Out  bj-  ■leuner*  runuing  reiEiilBrl;  on  tbe  rivers  nateriu)[  thit  sevtioD, 
bjuiliaj;  veaKb  to  the  Weat  ladieH  and  coast  wise,  and  ftlso  by  smaller  aailiDgcnift, 
polt-BtU,  Ac 

Tlwn  eiists  in  the  oit.r  mannfactoriea  of  woodenware  (plates  and  disbes,  &o.), 
inper-pDlp,  bricbB  and  tilea,  ootton-eeed  oil  and  cotton-seed  meal,  corn  meal,  clean 
tie«,  coHoD  jam*,  naval  etoi«e,  straw  brooms,  Hliiiij;l<'s,  lumber,  ironware,  canned 
joadf.aiid  marble  oroanieDts.  Upon  the  whole  the  commefce  bas  gradually  increased 
inlbcpast  tan  jears.  Daring  that  time  tbe  trucking  iniiiistiy  has  grown  into  one  of 
rmpOTtaiice,  u  will  be  eeeu  by  a  glance  at  that  itrm  In  the  fnregniug  list.  Ten  ;enra 
■Knmtsparkage  of  truck  was  shipped  from  here.     The  beupficial   influence  a 


tnik  of  ifie  variona  works  of  improrement  conducted  by  the  United  States  Govern. 
■nt  ID  this  vicioity  is  too  evident  to  require  any  explanation.  Snfflce  it  to  say, 
boverct,  that  five  yean  ago  two  snmll  steatueri  did  thebuslneeson  therivera,  where 


■  lea  larger  ones  are  required  for  that  pnrpuse. 
Hw  proiiretH  of  ibeae  woiks  under  yonr  tnccessfnl  management  baa  been  watched 
■Ilk  powiag  iDt«r««t,  and  it  ia  earoestLy  hop«[l  and  desired  that  yuu  may  be  able  to 
tutiiae  them  aniDterniptedly  till  completed. 
Tery  respectfaUy,  youra, 

Gko.  B.  Ouion. 
Ckairwun  oftkt  Committm  on  BUHUIiei  and  hformation 

Of  Boi^ri  o/  Trade,  Hew  Btme,  y.  C. 
IpptOTsd: 

K.  R.  JONKS, 

Pretidtnt. 
Jaheb  Bkdhokd, 

Secretary  and  IWaiiitw. 


V  BKRNB,  KOKTU  CAROLINA. 

CusTOH-HoiiSB,  Nkw  Bkrkb,  N.  C, 

CoUMer'a  Office,  June  KJ,  18K, 
kt:  Incompliaiice  with  yonr reaneet,Iherewith  present  thecommorcialstatiBtiCB  of 
w>u>llt«iiau  district  fur  the  liacal  year  ending  June  30,  XSd&,  namely : 

Salter  of  veascU  entered  from  foreign  porta,  5 tons..  554 

**M>eior  vvaaela  cleared  for  foreign  porta,  4.. do. ..  3M 

«rtiCTiitif«eelBenUTtdc..aBtwiau,  302 do...  122.750 

'•nlTAlue  of  dutiable  imiHirtu |V,T99  92 

Wimouut  of  duty  collected 1,7a)  78 

T*l'»l0Bof  fre»  goods a,G06  96 

(•111  r Aloe  uf  doinoatic  exports 6,0(i4  GO 

I>OCUMBNTBD   AT  THIB  PORT. 


fcgirter 1 

Tonnage 80.28 

EoroUed 19 

Tonnage 951.20 

Litensed 39 

Tonnage ; 2,294.31 

-'ilon  veasela : 

Enrolled 13 

.        ToDoag« 743.36 

^i*uuid  Meaoi  license  nnder  twenty  tons g5 

Tonuage 1,000.00 

I  tun,  very  reapectfnlly, 

T.  A.  Hknrv, 

Colleoior. 

Onenl  &OBBRT  RAH80M, 

i»re«r  Btrnt,  H.  C. 


...Co^-i^lc 


'   1070      BEFOST   OF   TBE   CHIEF   OF   BHGIHBERS,  0.  8.  ARHT. 


IMPEOVEMENT  OF  THE  LINE  OF  INLAND  NAVIGATION  FROM  NEW  BEHNE 
TO  BEAUFORT  HAEBOE,  NOBTH  CAROLINA,  VIA  CLUBt-OOT,  HARLOWE, 
AND  NEWPORT  RIVERS. 

The  aiDonnt  appropriated  by  the  act  of  Ad  gnst  2, 1882,  was  too  sioall 
for  economical  work,  but  imijroTeineiit  was  so  much  needed  that  stiiall 
immediate  actual  results  were  regarded  as  more  valuable  thao  largw 
but  delayed  possible  ooes. 

Owiu^  to  its  experimental  natare,  its  variable  featares,  and  the  diffi- 
culty of  properly  specifying  it  beforehand  and  inapectiug  it  afterwards, 
the  wort  would  have  been  better  done  by  hired  labor  and  the  purchase 
of  materials  in  open  market.  Work  was,  however,  required  to  be  done 
as  far  as  iwssible  by  contract,  in  accordance  with  the  following  abstract 
of  proiiosala: 

Abttrael  of  propo»aU/or  /umiaMing  one  or  atore  droigti  for  ■■«  »  Clubfoot  and  Hartvm* 
emtkt,  iHMttd  tiN*  ^ navigation  Jrom  N«a  Sam«  to  Beav/ort,  apanod  al  IS  «.,  />■<  30, 
1804. 


So. 

OMrg«E:,W»rd.WuhlnK- 

TbnD*<Vtforgui,Wuh. 
iBKWii.DC. 

Dmirl  ConituUne.  B«ltl. 

J>^>-7' "dar  &  Bod,  Vor- 
r«lk,  v.. 

KlDdofdredc*. 

ofd%!^bla 
yard.. 

Bat*  per  hour. 

ssuss 

■blafOrwark. 

= 

One  dipper. 

One  dipper. 

ED  per  hoar 

^^b-SS/DilS 

Sop-'l™" 

Mperbow 

W-Me-h 

*«.U  is    H>r- 
iotteRlrerj  IT 

Ootl,I«H. 

Ooorbefcn 
Ocl.l,18Bt. 

KotatatMl. 

The  contract  was  awarded  to  Mr.  Thomas  P.  Morgan.  His  work  was 
commenced  October  29, 1884,  and  stopped  nuflnished  March  12,  1885; 
1,6U0  cubic  feet  in  all  was  dredged. 

The  special  work  of  the  year  was  as  follows : 

After  the  contracts  had  been  awarded,  the  creek  was  surveyed  and 
the  line  of  proposed  canal  located  thereon. 

The  conti-actor's  first  dredge  (dipper)  arrived  on  October  29, 1884,  and 
the  second  (grapple)  dredge  on  December  19,  1884.  The  banks  of  tfaa 
creek  were  t«o  soft  to  hold  up  the  deposited  material  aa  deimaiteA  by 
the  contractor's  dredges,  and  he  found  it  impossible  to  do  the  work  ii 
accordance  with  the  speoitl cations. 

The  grapple  dredge  left  on  February  6, 1885,  and  the  dipper  dredgt 
on  March  12, 1885,  having  excavated  1,500 cubic  yards  of  material. 

The  creek  was  carefbily  resurveyed  and  its  sarronndings  examine! 
with  special  reference  to  future  work. 

All  the  above  work  has  been  well  and  vigorously  carried  on  under  thi 
immediate  supervision  of  Assistant  Sogineer  B.  Baasom, -whose  full  r*' 
port  is  ap))euded. 

Owing  to  various  mitigating  circumstances,  Hr.  MorKnan's  contrad 
was  recommended  for  annulment  without  forfeiture.    The  letter  of  re* 
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ommeDdatiou,  dated  Hay  21, 1885,  wUh  it*  iudo^semeats,  ezpUioB  faWj 
tfa«  present  sitoation,  and  is  as  fotlowa : 

United  States  £nginber  Office. 

nUmington,  y.  C.  May  31,  IBiffi. 

Sib:  I  bare  to  cecpnimeDd  the  aonalment  (but  without  forfeitiiTe  of  retained  pay) 
of  tbe  preaent  contract,  dated  JdIj  II,  ItAU,  with  Tboniaa  P.  Hor|[an,  for  ilrei'ging  ai 
Harloim  CE«ek,  inluiid  line  of  navigation  frum  Kew  Heme  to  BeanfoTt  Harbor,  V.  C, 
and  to  recommend  that  tlie  work  bv  readvartised  uodtr  new  ■  pec iii cations,  the  pres- 
ent contractor  never  having  made  the  daily  progress  goaranloed  by  his  uoutract ;  tbe 
noD-forffilnre  of  ivtained  pay  being  recumnieiided  iH'cause  of  my  opinion  that  tbecoo- 
tractor'B  dr«d)|;Fs,  though  accepred,  were  nut  suited  to  the  work,  and  could  not  be  es- 
pecied  to  do  it  evei^  as  originally  specified. 

The  fuuda  now  available  arc  fR.UOO,  and  flO.nx)  inciro  are  needed  to  conipleto  [h« 
lednced  project  now  in  imnipdiut«  consideration.     •     •     • 

An  azaiuination  of  tbe  baek  recurda  of  thi«  work  shows  that  my  uredeceBaorii  did 
not  wish  at  first  to  commeoce  work  at  all  with  the  pronent  Hmall  funds  (see  letter  of 
Capt.  JauteaUercur,  of  HarchSI),  ln84,  tu  yuur  ofllce),  and  having  to  cummeni'«,  tbey 
wished  to  hire  the  woik  by  the  linur  and  not  by  the  yard,  on  the  plea  that  the  tatter 
was  impracticable  (see  letters  of  Captain  Murcnr,  as  above  quoted,  and  also  of  Capt. 
F.  A.  Hinmao,  of  April  2.1,  ISM,  both  t*>  your  office. ) 

The  present  project  for  the  Improvenieut  of  the  line  of  inland  navigation  from  tfew 
Benie  to  Beaufort  Harbor,  N.  C.,  comprises  dredging  throoghoiit  the  whole  length 
of  Harlowe  Biver,  over  u  distance  uf  abont  IT,50l>  linear  feet. 

In  the  lower  third  (for  about  4,900  feet  length)  there  is  an  average  breadth  of  SOO 
feel  of  soft  mud,  without  any  marsh  at  all,  on  both  Hides  uf  the  proposed  cbauDsl. 
This  mad  varies  in  depth  ftom  6  to  IH  feet,  is  bare  at  low  wat«r,  and  is  only  covered 
bysbont  2.5  feet  at  the  highest  water.  Obvinusly  no  ordinary  dipper  or  ordinory 
clam-ebeU  dredge  can  here  carry  out  the  requirements  of  the  present  specidcatiuuii  aa 

Xrls  dumpaiie. 
the  upper  two-thirds  (for  about  12,600  feet  in  leagtb)  of  Hatlowe  Creek,  the  part 
tovbicli  the  present  «mall  appropriation  should  firat  he  applied,  the  cutting  most  be 
side  at  an  average  distance  of  about  200  feet  from  solid  ground.  The  intervening  ma- 
teiial  ia  a  thin  tnanh  ami,  from  12  to  16  inobea  thick,  underlaid  with  soft  block  mud  of 
dKcoDeistency  of  butter.  Tbematsh  sod  and  mud  have  now  been  carefully  exauii tied 
sad  sounded  throughout  the  entire  length  of  the  creek  along  the  line  of  the  deiiired 
cutting.  At  tbe  opper  end  of  this  catting  the  mud  is  aboat  4.5  feet  deep,  at  the  mid- 
ik  about  9.5  foot  deep,  and  near  tbe  lower  end  about  10.5  feet  deep.  No  ordioary 
dipper-dredge  or  ordinary  clam-Bbell  dredge  can  carry  unC  tbe  reiiuirenicnts  uf  tbe 
{nsent  Bpeci&cstious  us  regards  dnmpsge.  The  dredged  material,  being  soft  mud, 
voold  have  to  be  deposited,  on  jia  average,  at  least  40  feet  from  the  Ant,  and  uvea 
ihcD  tbe  marsh  sod  does  not  afford  a  soiid  fuundatioo  for  this  dumpsEe. 

When  tbe  excavated  material  has  been  deposited,  according  to  the  apccificationa, 
bys  claui-Bhell  dredge  having  a27-foiit  clear  overhang  of  boom,  the  marsh  sod  hoe 
inred  too  weak  to  hold  up  the  superinoumbeot  embanked  mass.  A  thiu  board  floor- 
JDg,  40  feet  wide,  made  of  inch  planli,  doubled  and  croeeed,  proved  insufficent  to 
incent  tbe  sod  from  yielding  and  the  banks  from-  caving.  Tliia  flooring  coat  (labor 
iDcladed)  abont  ItJ  cents  per  square  yard,  or  about  81  cents  per  linear  foot.  A  log 
lanriDg,  40  feet  wide,  made  of  straight  logs  of  a  inches  diameter  and  40  feet  length, 
liid  perpendicular  to  the  line  of  catting,  prevented  the  sod  from  yielding  and  the 
bsnks  from  caving.  This  flooring  cost  (Ubur  included)  about  18  cents  per  square 
jsid,  or  81  cents  per  linear  foot.  If  adopted,  it  would  have  to  be  used  upon  at  leHSt 
DOB  side  of  the  entire  cutting  over  a  length  of  12,600  feet,  and  would  therefore  cost 
slnnt  flO^OO,  or  more  than  the  present  appropriation. 

The  very  least  amount  of  dredging  advisable  in  this  section  of  Harlowe  Creek  will 
■Tsrage  abont  6.7  cubic  yards  per  linear  foot  of  cnttiug,  costing  at  the  present  con- 
toiKt  pricfl  ($0.U99tl  per  cubic  yard)  about  67  cents  per  linear  foot ;  in  all,  about  $8,440, 
oraboiit  84  per  cent,  of  the  prbsent  appropriation. 

In  order  that  the  marsh  sod  shonld  alone  with  certainty  uphold  the  embankment  of 
dredged  material  to  be  deposited  only  on  one  side  of  tbe  uul  (as  required  by  direction 
of  the  oEEce  of  the  Chief  of  Kugineers),  this  material  should,  in  my  opinion,  as  baaed 
on  tbe  preaent  experittnce,  be  deposited  well  back  from  the  edge  of  the  cutting,  about 
40  feet  at  the  upper  end  of  the  marsh  where  the  mud  is  4.5  feut  deep,  at  least  60  feet 
at  the  middle  where  the  mud  is  !l.5  feet  deep,  at  least  nO  feet  at  the  lower  end  of  tbe 
narsh  wliere  (he  mud  is  lO.fi  feet  deep,  and  at  least  120  feet  at  the  loner  end  of  tbe 
nver  where  there  is  nothing  but  soft  mnd. 

However,  if  the  dumpage  is  deposited  at  a  distance  not  less  than  40  feet  from  the 
edge  of  the  oat;  if  no  retain  lug- wall  be  allowed  anywhere  to  prevent  the  dumpage 
Ihim  aaaumiag  its  natural  slope;  if  the  maximum  bcightof  the  dumpage  be  trstricted 
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to  3feet  ftbove  tb«  ni»t«ri»l  snrfaoe  of  tbeoikrab;  If  tblsdampwe  beallo'wedDDbatb 
bknka  of  the  cDttiDg,  »nd  if  all  Cbe  diimpAge  then  munlDj;  ba  i  into  ths  cnCtiDg  be 
redred)(ed  Mid  replaced  (which  I  think  should  be  done  at  the  ooutrautor'H  expense)— 
under  these  circnniBtanuM  I  believe  that  the  manh  sod  should  generally  Iiold  op  • 
the  dumpage,  thac  the  banks  which  miKht  cave  in  would  be  ftw  and  short,  ao  that 
the  cavfs  coutd  ba  redred^ed,  which  I  think  should  tbeu  Iw  done  at  the  eipenae  of 
the  United  States,  and  that  the  npper  two-thirds  of  the  proposed  cutting  ooald  be 
opened  in  fair  shape  by  means  of  the  fnnda  still  in  hand  for  the  pnrpnse. 

I  do  out  think,  however,  that  any  ordinary  dipper  and  clatn-shdl  dredge  can  dothia 
work;  neither  do  1  tbink  that  any  dipper  and  clam -she  11  dredge  shonldbe  ezpeoted 
to  do  such  a  small  amount  of  dredging  over  such  u  long  eiteot  of  cutting  for  10  cents 
a  cable  yiird. 

I'be  dredging  is  of  it«elf  of  the  easiest  description,  being  a  soft,  buttery  mud,  and 
suitable  dep<«itiug  inaohinery  is  all  that  is  needed  to  secure  good  resnlti  at  a  mode- 
rate coat.  The  work  can  be  readily  done  by  a  suction-dredge,  or  by  a  rotary  eudleaa 
bucket-dredge  with  a  long  chute. 

Considering  the  aoceptanoe  of  the  present  contractor's  bid  to  do  the  work  with  a 
dipper  and  clam-shell  dredge,  con»idoriug  also  that  he  had  a  right,  from  tbe  reading 
of  the  present  specidcations,  to  expect  a  solid  bank  on  wbich  to  deposit  the  dnmp- 
age,  1  do  nut  think  he  should  be  held  to  forfeit  the  10  per  cent,  of  the  retained  pay, 
nor  t^i  be  considered  as  a  failing  contractor,  I  think  that  4  oeuta  a  onbic  yanl  is  a 
fair  alio  war  ce  for  the  extra  workof  tranaportation  of  the  dnmpace  to  a  clear  distance 
of  at  least  40  feet  from  the  edge  of  the  cut,  partly  required  by  tEe  non-existence  of  a 
solid  bank  ntroug  enough  to  hold  the  dumpage. 

My  letlor  of  January  Iti  to  your  offlce,  with  ita  indorsement  of  tbe  snperviHliiK  engi- 
neer of  the  ITtb,  is,  in  general,  in  favor  of  aliowing  dumpage  on  l>oth  siiiesof  the  cut- 
ting, of  allowing  a  small  duiupage  retaining- wall  to  be  built  at  tbe  contractor's  ex- 
pense, of  allowing  some  extra  payment  for  the  removal  of  logs  and  atumpa,  aud  of 
extra  payments  for  redredglng  caving  banks.  To  this  I  now  add  tbe  above-mentioned 
allowance  of  i  cents  per  cubic  yard  tor  extra  transport  of  fie  dredged  material. 

In  tbe  endeavor  to  nrnve  ut  some  modilicatioas  of  the  present  contract,  I  proposed 
last  mouth  to  the  present  contractor  that  be  should  ask  to  have  his  prifsent  contract 
and  speciUcatiiius  oiudifled  as  foUon-s: 

"The  contractor  to  be  paid  14  cents  per  cnbio  yard  for  actual  dredging. 
"The  dredged  material  to  be  deposited  at  a  dlstouce  ofat  least  40  teet  from  the  edge 
of  the  cutting. 

"The  dumpage  to  be  allowed  on  both  sides  of  the  cutting. 

"The  dumpage  to  riite  not  more  than  3  feet  at  any  point  above  the  surface  of  the 
marsh,  with  S  inchtss  further  allowaoce  fur  iMluted  lumps  of  sitd  or  hard  mud. 

"Mo  clear  berm  to  be  insisted  npnu.  but  all  dumpage  nowiug  back  into  the  cutting 
to  be  redrndtcxd  at  the  contractor's  expense. 

"The  above  described  dredgiuu  to  be  measured  "in  situ." 

"The  contractor  to  bo  allowed,  if  be  chousos,  but  at  his  own  expense,  to  build  a  re- 
taining-wall  not  leas  than  6  feet  t'rorn  the  cutting  and  not  more  than  6  inches  high,  to 
keep  the  dumpage  frnm  flowing  back  iutn  the  cut. 

"  Cavos,  occurring  in  the  near  vicinity  of  places  where  the  contractor  has  ftiiled  to 
comply  Htrictly  with  the  above  requirements,  to  be  redrwlged  at  tbe  contractor's  ex- 
pense. Other  caves  to  be  tedredged  at  the  expense  of  tbe  United  states,  and  this 
dredging  to  be  mea.'tured  in  tbe  buckets  or  in  place  after  redumpage. 

"Niithinj;  extra  shall  be  paid  for  removal  of  slumps  of  lese  than  1  yard,  diameter 
iKroBs  tbti  roots,  nor  fur  logs  of  less  than  10  feet  length  or  S  inches  diameter,  nor  for 
either  stumps  or  logs  unless  firmly  imbedded  in  the  mud.  Larger  logs  emliedded  in 
the  mud  shall  be  removed  at  the  following  rates,  the  dimensions  to  betaken  from  the 
logs  and  stumps  after  their  removal ;  A  lug  10  feet  long  by  10  inches  average  diameter, 
fbr  90  i  other  lugs  at  corresponding  rates,  propurtiouale  tu  the  product  nf  their  leng'h 
by  their  average  diameter.  A  stump  whose  routs  cover  an  area  of  5  square  yards,  fur 
fu;  other  stuiupH  in  proportion  to  tbe  area  covered  by  their  roots." 

To  tbis  he  replied  that  he  could  nut  accept  thomi  that  the  material  was  too  treach- 
erous for  him  to  undertake  to  handle  it  in  any  way  except  tu  furniiih  tbe  dredge  well 
equipped  and  obey  any  orders  that  the  engineer  in  obargo  might  be  plea^d  to  make ; 
that  he  thought  he  was  entitled  to  some  consideration  friimthe  United  States Oovern- 
roent  from  the  fact  that  he  undertook  at  the  oust  uf  ttceral  thoiita»d  dollars  to  execute 
a  contract  where  the  specificatiunBconldnutbe  worked  ;  that  he  was  still  willing  to  re - 
tarn  to  the  work  early  in  tbe  autumn,  proridMl,  that  tbecuntruct  be  so  modified  as  to 
strike  out  from  the  original  contract  the  words  "  upon  a  basis  of  50  cubic  yards  per 
hour,  a  pru  rata  deduction  to  be  made  for  all  dredge<l  IhiIow  that  amount  and  a  oor- 
respouding  increase  fur  all  dredged  above  it,"  so  Ihtthe  ihoiiitdrtceive%i.9S ptr  kvtrfor 
KM  of  nuicAiiic,  and  sbuulil  nut  be  required  to  assume  any  respunsibllity  as  to  huw  the 
work  should  be  dono. 

In  my  upiniuu  the  coutraotor'a  suggested  terms  are  not  advantagemu  dot  «aan»iiil- 
oal  to  the  United  States. 
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proTisiom: 

Tha  dredgM  material  to  be  dumped  at  m  ilietanoe  of  from  40  to  180  feet  from  the 
ed^  of  the  cnttiDg,  in  each  case  equal  to  ten  times  the  depth  of  the  soft  mnd  at  the 
point  of  drcd^Dg. 

Tbia  Hnmpnire  to  be  allowed  on  both  (rides  of  the  onttiag. 

The  ridge  of  the  oiittiog  not  to  rlae  more  than  3  feet  on  the  average  above  the  gen- 
eral snrfaoaof  the  BurTODndingmarah  or  mud  flat. 

No  clear  berm  to  be  insiHted  upoo,  bat  all  diiitipage  floniog  back  into  the  cutting, 
and  all  caving  banlie  of  anf  sort  to  be  radredged  at  the  □outractor'ii  erpeiiee. 

Tlw  above  described  dredgiug  to  be  mcagured  in  eitn  and  paid  for  bj  the  cubio 

NotliiDg  extra  ahall  be  paid  for  removal  of  atumps  of  less  than  1  ^ird  diameter 
aenws  the  roots,  nor  for  logs  of  less  than  10  feet  length  or  less  than  6  inohes  diame- 
tw,  nor  for  either  stamps  and  logs  which  Ke  loosely  in  the  mad.  Large  logs  embed- 
ded in  tha  mnd  shall  be  removed  at  ihe  following  rates,  the  dimenaious  to  he  taken 
from  the  logs  andstnmps  after  their  removal :  A  log  10  feet  long  by  10  inches  average 
dlMneter,  lor  S^;  other  logs  at  corresponding  rates,  proportionate  to  the  product  of 
their  length  by  their  averi^;e  diametnr  (for  exam  |ile,  the  removal  of  a  log  ^  feet  long 
and  30  inches  diameter  will  oust  $54).  A  stump  wbiob,  with  its  roots,  covers  an  area 
ofSsqnare  yards, for  |7;  other  stumps  in  proportion  t 
ample,  tha  removal  of  a  stump  which,  with  its  roots,  cov 
jtriM,  will  cost  t2H}. 
Atopy  of  the  present  specifications  is  inclosed. 
Very  respect  fully,  your  obedient  servant. 

The  Chikf  op  Engixekrh,  U.  6.  A. 

[First  iDdDTtement.] 

Ukitsd  Statbb  Enoinbeb  Optick, 

Baltimort,  Md.,  May  26,  1885. 
SopRctfiilly  forwarded  to  the  Chinf  of  Engineers.     *     *     ■ 

Captain  Bixby's  recommendatLons  are  approved,  nnlees  it  be  thonght  better  to  sug- 
iKiid  the  work  entirely  until  the  whole  subject  can  be  thorouebly  reviewod  and 


Nnafiht  specially  to  the  notice  of  Congress.  Heference  to  the  history,  of  the  whulo 
■chaK,  of  which  the  work  new  under  consideration  ia  a  smill  part,  and  to  the  gree'' 
dis^portiou  of  the  entire  cost  and  the  appropriation  available,  lewla  me  to  look  o 


ttenpenditure  of  this  appropriation  tg  itiel/ait  probably  a  waste  of  money. 

W.  P.  CnAIORILL, 

laattmant-ColoHtl  of  Enginmrt. 


(Saoond  ti 

OiTiCE  Chief  of  Enoinxers, 

United  States  Aruy, 

Affls  20.  1885. 
Swpectfnlly  returned  to  Capt.  W.  H.  Bixby,  Corps  of  Engineers, 
the  contract  may  be  terminated,  with  consent  of  parlies,  npoo  a  proper  modified 
acnMnent,  to  be  approved  by  the  Secretary  of  War,  setting  forth  the  reasons  upon 
'miich  it  is  based  and  the  necessity  therefor. 

TV  views  of  Liont.  Col.  W.  P.  Craigblll.  Corps  of  Engineers,  ai  set  forth  in  the 
pneeding  indorsement,  are  concurred  in,  the  work  to  be  suspended  until  the  whole 
ailyect  can  be  thoroughly  reviewed  and  brought  especially  to  the  notice  of  Congress, 
at  suggested  by  bim,  when  noted  to  be  returned. 
Through  Liieat.  Col.  W.  P.  Crsighill,  Corps  of  Engineers. 
B;  command  of  Brigadier-Oeneral  Newton. 

JOHIT  G.  Paree, 

Colonel  of  ExgiKmn, 

Bvt.  MaJ.  Gm.,  IT.  8.  A. 
Third  IndarsaniMit.] 

United  States  Enoivbbr  Office, 

Salfimors,  Mi.,  JuiuS,  1S8&. 
Bvpeotfally  transmitted  to  Capt  W.  H.  Bixby,  Corps  of  Engineers,  U.  S-  A. 

Wm,  p.  Cbaiohill, 
HtHltnant-Coloiiel  of  Eftgineen. 
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Farther  work  awsiM  the  farther  actiou  of  Goagreas. 

BeconimeDdatious  for  fature  work  are  ah  follows :  That  this  improve- 
ment be  extentled  in  (general  ac<M>r(l  with  the  preseut  approved  and 
adopted  project  over  the  whole  distaoce  tbrongh  the  New  Barne  and 
Beaufort  Oanal,  as  well  as  through  Clubfoot  Biver  and  Harlowe  Creek, 
HO  as  to  secure  a  throuf^h  channel  of  5  feet  depth,  at  mean  low  water, 
and  30  feet  bottom  width  from  the  mouth  of  Harluwe  Creek  to  the  mouth 
of  Clubfoot  Biver,  thus  completing  a  5  foot  navigation  from  Sew  Berne 
to  Beaufort  at  a  total  expeuse  of  $!)U,OOU  (including  the  fundx,  (7,0:^.69, 
DOW  araitable),  this  amouut  to  be  appropriated  in  two  yearly  instal- 
ments of  $50,000  and  $40,000  respectively.  .The  dangers  of  ocean  travel 
arouud  Cape  Hatteras  are  so  great  that  some  such  5-foot  navigation  for 
small  vessels  appears  necessary  between  Famplioo  Sound  and  Beaufort 
Harbor,  and  no  similar  navigation  c^n  be  Heoured  by  any  other  route, 
except  at  greatly  increased  expense.  Further  improvement  over  this 
route,  so  as  to  secure  a  channel  of  more  than  5  feet  depth  at  low  water, 
is  Dot  recommended  at  present. 

This  wurk  in  in  the  collectlou  districts  of  Beanfurt  and  Pmnplico,  N.  C. 

Money  statement. 

Julv  1,  19S4,  anioaat  available  (see  Neuse  Bivei  and  Beaufurt  Harbor  for 

lH82-'e4) 99,805  60 

July  1,  1885,  amount  exp«Dded  doriog  fiscal  year,  exoluaive  of 
outatandiDgliabilitieH  Julyl,  1864 (1,720 '43 

July  1,  t88o,  outstaudiDg  liabilities 1E>9  48 

1,  B79  91 

July  1, 18%,  amount  avaiable 7,925  69 

(Amonnt  (estimated)  reqnired  for  completion  of  existiDK  project 50.000  00 
Amoantthatcan be prodtably expended i9fiscalyeareudinE June 30,1SST    50,000  00 
Sniiinitted  in  cornpUanoe  witli  requirements  of  section  2  of  river  and 
harbor  ocU  of  1866  and  1867. 


KBFORT  OB  MR.  R.  RANBOM,  ASSISTAIiT  XMGINBKR. 

United  Statrs  Enoikeeb  OFricB, 

XmnBerat.N.  C, June 2^,1885. 

Captajm  :  I  havo  tbe  honor  to  submit  the  following  report  of  operations  npon  Hat- 
luwe  Creek,  "Inland  Line  of  Navigation,  New  Berue  to  Beanfort,"  N.  C. 

The  reports  of  Captaiu  Meroar,  Corps  of  Engineers,  and  Assistant  Engineer  J.  P. 
Darling,  relating  tu  tbis  work,  made  in  1883,  render  an  elaborate  description  of  the 
locality  by  me  uDuecessary. 

In  October  last  you  indicated,  in  person,  the  line  along  Harlowe  Ct«ek  vrh«ro  tbe 
work  was  to  be  done.  Previous  to  your  assuming  charge  of  the  district,  the  "  prttfeot" 
bad  been  determined  by  tlie  Engineer  Department,  and  a  contract  entered  into  by 
^oar  predeoeasor.  Captain  Hiuman,  Corps  of  Engineers,  witbT.  P.  Uorgsu,  of  Waah- 
tngton,  D.  C,  for  the  execution  of  the  work. 

llie  project  required  a  channel  30  feet  wide  at  bottom  and  4  feet  depth  at  meat)  low 
water,  to  be  obtained  through  Harlowe  Creek.  This  took  into  conaideratioo  the 
great  "  Inland  Line  of  Navigation"  contemplated  in  the  survey  made  under  direetlon 
of  the  late  Captain  Phillips,  Oorpa  of  Engineers,  in  IS78-';9. 

The  apprepriation  for  tbis  particular  work  was  (10,000  derived  from  $5,000  taken 
from  former  appropriations  for  Neuse  River  and  Beaufort  Harbor,  each. 

I  was  assigned  to  the  direct  execution  of  the  work,  and  Col,  S.  L.  Fremont  pat  on 
duty  as  inspector  in  October  lost. 

On  October  29,  1884,  the  contractor's  flrat  dredge,  an  ordinary  dipper  machine, 
arrived  atthe  point  where  the  work  wasto  begin.     I  will  here  state  that  the  con- 
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trxitoT  had  nsTer  seen  the  locality  and  made  tlks  contract  without  any  eiaminAtion 
ks  to  what  might  be  required.  Tiie  apecilicatioDB  of  the  contract  exacted  that  a  clear 
b«rm  of  V2  feet  ahoald  be  left  between  the  edge  of  the  cut  and  the  dredged  materiul, 
and  that  the  emliankmeat  made  shoald  not  be  over  4  feet  high  at  any  point.  Before 
the  dreilfre  left  Beanfort  Ilarbnr  for  the  poiat  of  begioDing.  I  told  the  contractor's 
agent  it  could  not  execute  the  work  aa  the  contract  stipulated.  A  full  and  repeated 
trial  proved  tliat  the  dipper  machine  was  unequal  to  the  work  of  throwing  the  mud 
■nfficieutly  far.  Several  changes  were  attemple<l  to  fit  this  dredge  for  the  work,  but 
failed.  On  the  December  19,  1884,  a  graj^ple  drudge  was  put  on  the  work,  That 
BDOoeeded  somewhat  better,  bat  very  soon  it  was  demonstrated  that  the  marsh  could 
not  support  the  imposed  material  taken  from  the  cut,  and  caving  took  place  aadredg- 
ine  was  done. 

By  your  directions  I  experimented  upon  the  construction  of  a  flooring  npon  the 
marsh  for  100  feet  up  and  down  the  stream  4Q  feet  wide.  The  first  Honrinii:  ciiuaisted 
of  inch  board  doubled  crosswise  (this  was  the  only  lumber  to  be  obtaineil  quickly). 
The  board  covering  was  insufBcient  to  save  the  marsh  from  crushing  beneath  the' 
weight  of  dumped  mud.  A  second  flooring  consisted  of  small  logs  about  G  inches  in 
diameter  and  40  feet  long  covering  a  similar  area.  This  aupporledthe  mud  tolerably, 
but  some  caving  followed  even  thin,  and  retaining  walls  next  the  berm  were  required 
to  hold  back  the  mud.  The  ^apple  dredge  proved  unequal  to  carrying  mnd  suffi- 
ciently for  from  the  cut  to  keep  the  embankment  down  to  4  feet  high. 

The'  grapple  dredge  stoppeil  work  January  31,  Irktii.  After  thiH  nothing  further 
was  attempted  by  the  contractor.  The  grapple  dredge  left  on  February  6,  and  the 
dipper  dredge  OD  March  IS,  18ti;>.  Not  quite  1,^00  cubic  yards  of  excavation  was  cred- 
ited to  tbP  contractor. 

By  yonr  direction  a  resurvey  of  Harlowe  Creek  wae  made  under  my  supervision  by 
Hr.  R.  P.  Burks,  surveyor.  Beuoh-markB  were  eetablishud,  the  bjgli  and  low  water 
lisca  marked,  the  whole  line  of  cut,  as  indicated  by  you,  staked  out  io  detail,  and  the 
location  and  size  of  the  "oyster  rockH"  near  the  mouth  of  the  creek  mapped.  Sonnd- 
iDfi  alonj;  the  chaunel  and  likewise  soundings  of  the  mnd  beneath  the  channel,  and 
Darah  :C5  feet  each  side  of  the  channel  were  taken  with  an  iron  rod  down  to  hard 
milerial  by  Inspector  Fremont.  Over  the  short  distance  dredged  the  inspector  sounded 
Itefore  and  behind  the  dredge,  taking  crosS'Sectiona  and  measurements  as  far  as  dredged. 
Tabulated  statements  and  maps  of  tUeae  various  operations  from  time  to  time  have 
hsTB  been  sent  to  you. 

I  regret  tbat  no  material  advance  in  the  work  was  accomplished,  but  circumstancei 
not  within  my  control  prevented  better  rasnlts. 

Having  studied  closely  the  nature  of  this  locality  and  knowing  the  present  needs 
of  the  people  interested,  while  I  tielieve  J  understand  the  difficulties  to  be  met  in  ex- 
MntiDg  work  upon  this  line,  I  presume  to  eiipress  my  opinion  as  to  what  should  be 
Ulempted  on  it  to  meet  the  present  demands  of  commerce. 

As  the  Government  has  not  apparently  settled  upon  the  policy  of  opening  the  "  IB" 
llod  Line  of  Navigation  "  along  the  entire  coast  from  Norfolk  to  Wilmingtott,  and  the 
estimates  are  of  snoh  magnitude  that  until  that  policy  ia  disposed  and  provided  for 
ll^camiDOUBarate  appropriations,  all  that  should  be  attempted  with  the  small  appro- 
ptiatioQB  usually  at  our  disposal  is  to  utilize  the  natural  chaunel  by  dredging  it  out 
with  as  little  excavation  as  possible,  trimming  the  banks  when  absolutely  necensary 
to  widen,  and  at  short  turns  removing  stomps  and  logs,  with  a  view  to  obtain  a  depth 
of  irat«r,  at  mean  high  tide,  of  4  feet.  This  depth  is  decided  upon  because  the  lower 
Hid  of  the  creek  is  slightly  over  a  foot  deep  at  low  tide,  over  much  of  the  distance, 
•nd  to  Bflcure  a  greater  depth  where  the  loitd  is  from  15  to  20  feet  deep,  and  spreads 
fiv  a  qaArt«r  of  a  mile  wide  of  the  cousistency  of  soft  mortar,  would  require  outlay* 
which  conld  not  be  met  by  ordinary  appropriations. 

With  the  above  supgeeted  work  done  X  ani  confldent  communication  for  small 
boUB  would  be  establuhed  between  New  Berne  and  Beaufort  at  once  through  the 
CtDsl  connectiug  Clubfoot  and  Harlowe  Creek,  as  enlarged  and  deepened  by  a  private 
eoporstion  along  the  line  of  the  old  "  Clubfoot  and  Harlowe  Canal." 

I  am  indebted  to  Surveyor  Burks  for  his  faithful  and  accnrato  work  and  valuable 
•Mitance ;  and  the  details  of  the  work  assigned  to  Inspector  Fremont  illustrate  hie 
fidelity  and  the  value  of  bis  services. 

Very  respectfuUy,  yonr  obedient  servant, 

R.  Raksom, 
Aiii»laitl  Engmetr. 
Ctpt.  W.  H.  BlXBT, 

Corpt  of  Sngintw. 
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Owing  to  its  experioiental  natnre,  itM  variable  fealares,  and  tLe  diffi- 
culty of  properly  specifying  it  beforeliaod  and  inspecting  it  afterwardB, 
the  work  was  allowably  done  by  hired  labor  and  the  parchasti  of  ma- 
terials in  open  market. 

The  special  work  of  the  year  wan  as  follows : . 

Work  was  continued  doriiig  the  entire  year. 

At  8hackle/ord  Point  the  main  jetty  was  crowned  with  a  concrete 
capping,  444  feet  long,  6  feet  wide,  and  3  foet  high,  in  blocks  of  30  feet 
length.  The  seaeud  of  jetty  ia  being  slowly  undermined,  and  mach 
heavy  stone  and  over  one  hundred  bags  of  cement  were  piled  and  packed 
around  it  during  the  year.    Constant  repairs  will  be  yearly  necessary. 

A  new  jetty,  400  feet  long,  was  built  on  the  northern  shore  of 
Shackleford  Point,  2,300  feet  east  of  the  main  jetty,  to  prevent  fbrtfaer 
erosion  of  this  point  by  the  North  Kiver  ebb  current ;  3,0S1  cubic  yards 
of  rubble  were  used  thereon  with  excellent  results. 

llie  small  jetty  100  feet  long,  built  iu  1882,  between  these  twojettiee, 
has  almost  disappeared  from  being  gradually  washed  away. 

About  721  linear  yards  of  brush  and  atone  revetmeut,  15  feet  wide, 
were  also  ]>laced  along  the  shore  between  the  main  and  eastern  jetties 
to  protect  the  shore  from  further  erosion  by  the  North  Blver  ebb  car- 
rent,  and  with  excellent  results  so  far. 

Tide-gauge  records  were  kept  a  portion  of  the  year. 

At  Fort  Macon  Point. — A  revised  project  for  the  improvement  of  this 
harbor  was  submitted  and  approved.  This  project  provided  for  a  sor- 
vey  of  the  harbor,  and  for  the  future  protection  of  Fort  Macon  Poiot 
The  important  reasons  therefor  are  shown  in  the  appeuded  corre- 
spondeuce. 

A  cut  through  the  sand  banks  west  of  the  fort,  wasclosed  by  a  sand- 
filled  crib  work,  9  feet  high,  12  feet  wide,  and  of  420  feet  total  length, 
at  a  total  expense  of  $4,300. 

A  small  wharf  is  being  newly  constructed  to  receive  the  material  nsed 
iu  the  Beaufort  Harbor  work  at  a  total  cost  of  $350. 

A  new  jetty  was  located  northwest  of  the  fort,  to  secure  the  northern 
shore  of  Fort  Macon  Point  from  further  erosion  by  the  H'ewport  River 
ebb  current,  and  40  linear  feet  of  foundations  laid. 

A  careful  survey  of  the  harbor,  especially  on  the  ocean  side,  ia  being 
made  to  serve  as  basis  tor  a  careful  project  tor  Airther  protection  of  the 
harbor  entrance. 

The  survey  of  the  harbor  is  being  made  by  Assistant  Engineer  H.  F. 
Price.  All  the  other  work  has  been  done  under  the  immediate  super- 
visiou  of  Assistant  Engineer  R.  Ransom.  Both  assistants  have  well  and 
vigorously  carried  on  the  work  under  their  charge. 

Recommendations  for  future  work  are  as  follows:  That  the  present 
approved  projects  be  comitleted,  so  far  as  to  thoroughly  protect  Shack- 
leford and  Fort  Macon  from  further  erosion  (S80,000),  and  to  dredge  a 
deduced  channel  of  100  feet  width  and  5  feet  depth  at  low  water  from 
Bulkhead  Channel  eutirely  through  to  Beaufort  City  ($4,000)  at  a  total 
expense  of  $84,000  (in  addition  to  the  $2,218.56  which  ia  now  available], 
this  amount  to  be  appropriated  in  one  sum  during  the  nest  year.  It  is 
further  recommended  that  this  project  be  extended  so  as  to  protect  the 
bar  entrance  from  further  deterioration,  and  so  as  to  thoroughly  re- 
establish this  valuable  harbor  and  bring  back  the  depth  of  vater  on  its 
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bar  entraace  to  18  feet  least  depth  at  low  water,  as  it  is  said  to  have 
been  in  1737  and  in  1S30.  It  is  not  imssible  at  the  present  oioment  to 
teU  exactly  what  it  will  cost  to  permanently  protect  the  harbor  eotrance 
&om  all  further  deterioration,  as  the  present  survey  of  the  harbor  is  not 
completed,  and  as  marked  changes  and  deteriordtioD  of  both  channel 
and  bar  are  known  to  have  taken  place  since  the  last  survey  of  1874. 
One  hundred  and  fifty  thousand  dullurs  is  probably  a  moderate  estimate 
for  this  work,  and  it  should  be  appropriate<l  at  once  in  a  Riugle  sum  as 
soon  as  this  projected  improvement  is  finally  decided  upon. 

Further  improvement,  in  accord  with  the  original  project,  so  as  to 
secure  to  Beaufort  City  a  channel  of  over  5  feet  depth  at  low  water  from 
Bulkhead  Chaunel,  or  of  any  depth  by  aoy  other  route  to  North  Biver 
and  Core  Sound,  is  not  recommended  at  present. 

Beaufort  is  a  port  of  SDtry. 

Money  statement. 

Jolyl,  1864,  auoQDt  available (11,196  96 

AmoDnt  appropriated  lij  act  approved  Jaly  5,  LtiJ4 20,000  00 

31, 196  96 
July  1,  I8»5,  antonnt  eKpended  duriog  fiscal  year,  exoluaive  of 

aatstandiDg  liabilities  Jul;  1,  14^4 tiB,369  10 

J11I7I,  1B%,  ODtataoding  liabilities 6,611  30 

!i8,980  40 

Jnljl,  1883,  amouDt  availablo a,  218  56 

remount  {(<Htiniat«d)  required  for  completion  of  exiatiD)T  project 86,218  56 

j  AniouDt  thatcan  biipro&tiiblj;eEpeaded  in  fiscal  year  endiug  JnnaSO,  1087    84,  OOO  00 
[Submitted  in  coniplianoe  wiih  requirements  of  auctioo  a  of  rivM  aod 
I  harbor  acta  of  1866  and  IBiiT. 


Unitrd  Statks  KNaiNEER  Officb. 

.YeiD  Btme,  Jf.  C,  June  30,  1B85. 

Cuh'ain:  I  have  the  honor  to  submit  the  followiuf;  report  of  opetatious  for  the  im- 
pnccmeat  of  Bciiiforl  Harbor  diiriiitc  tho  pa.'<C  year: 

The  maio  jetty  at  Shackleford  Poiot  was  raised  evenly  above  low  water,  and  was 
impucil  tureci-iveac'overiugof  coucreteitiiuilur  10  tliLit  »u  Jijtty  No.  I  at  t'urt  Macou 
rmai,  Fonr  huodred  and  forty-four  linear  fuet  was  built  i»  blocks  'iU  feet  by  6  feet 
lij;ireet  uf  best  Portland  cement,  broken  xCoue  not  larger  tliau  an  egg,  auil  the  very 
elwiest  BD(I  sharp  biit  line  sauil.  Stones  from  lf>  to  I'lO  pounds'  neicht  were  em- 
bolded  in  the  bloclis  near  tlie  center  line,  but  the  mortar  was  thorunghly  in  contact 
villi  tliem.  Additions  of  stone  wore  made  during  the  year  to  the  jetty  to  keep  up  its 
■idM  and  endn,  and  experimentally  about  lOU  uacbsof  cuiiieiit  were  piuci^ilon  the  end 
•frit  jetty,  below  the  crowning,  to  break  the  effect  of  the  iTave!i,nnd  I  think  alargra- 
Bprrjaientjuatitiable  and  that  it  would  prove  very  plllcinnt. 

A  new  jetty,  2,300  feet  east  of  the  one  describwl,  on  Core  Sonnil,  was  bogiin  in  Oo- 
tober.and  b»s  progressed  aa  shotrii  by  tlie  accompanying  simple  sketch*.  Its  direction 
sod  dimeDsiona  are  also  exhibited.  As  fur  us  determined  its  action  in  eftecCive;  bnt 
HwiuD  goes  on  betvreou  it  and  the  whatf.  mainly  jiiat  lit  the  |ioint  where  a  nmall  jetty 
iu  placed  io  the  fall  of  If^,    That  small  jetty  has  nearly  disuppuared.     During  the 

Eir  a  simple  revetment  of  hmsli  8  or  10  feet  wide,  loadiJd  with  stone  miHicient  to 
Id  it  down,  hsB  been  laid  along  the  liigh-watrr  line  in  this  virinity  and  extends 
over  tome  600  feet.  This  whb  pat  in  by  your  direction  audits  etfcct  to  this  time  is 
bendicUl. 

West  of  Fort  Macon  were  two  enfs  to  be  closed,  and  they  have  been  effectively 
•Wil  by  motit  substantial  orili-work  after  the  diM'itions  furnished  by  you.  I  wilt 
briefly  describe  them ; 

first.  Alineofupright  piles  of  Inug-leafpiue.  not  less  thiin  1  fool  diameter  at  small 
ad.  were  snnfc  6  feet  lielow  surfucu  of  lowcnl  point  in  culs,  iiud  into  and  behind  these 
■ere  bailt  crilis,  all  united,  of  logs  2;i  feet  and  15  feet  long,  to  9  feet  above  the  base. 
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The  base  horizontal  logs  are  B  feet  below  the  snrfoce.  The  whole  alrnctnre  is  thoronehly 
notched  and  spiked  with  long  vrroiigbt-iron  Tods.  Two  horiznotal  gtringers  run  along 
the  front  face,  one  2  foot  below  the  surface  of  the  cnta  and  the  other  just  abore  the 
hillhest  cross-litga  and  resting  upon  tbeni.  This  npper  etriiiger  is  tied  back  to  the  in- 
terior portitionn  by  inch-iron  rods.  There  ore  three  pHrtitious  longitudinally.  The 
front  one  ia  ceiled  on  its  Hides,  the  middle  one  In  unceiled,  aud  the  renr  one  is  ceiled 
iind  floored.  The  front  and  roar  once  are  two-thirda  tilled  with  aand  in  ba^pi,  the 
middle  one  the  same  with  loose  saud.  The  accompanying  sketch*  gives  a  corretl 
idea  of  the  work.  One  ont  has  ten  pens  and  the  other  eleven  pens  of  crib-vrork,  ag- 
gregating 430  feet.    In  time  it  is  proposed  to  crown  the  cutting  with  a  sand  fence. 

At  Fort  Macon  Point  the  shore  end  of  Jetty  No.  1  is  to  be  eitended  hack,  and  * 
foundation  has  been  laid  for  over  100  feet;  first  of  logs,  and  tbrn  covered  with  sto&« 
np  to  a  level  with  the  base  of  the  concrete  crown. 

A  newjelty  has  been  started  west  of  the  wharf,  about  125  feet  from  and  west  of 
the  oid  railroad,  which  ran  from  an  old  wharf  to  the  fort,  and  will  beestended  about 
S!50  feet  to  a  pile  of  stone  formerly  ilepoai  ted  in  the  channi-l.  Forty  feet  of  the  fonnda- 
ttODS  are  laid  for  this  work.  U  is  of  logs  40  feet  long  and  not  less  than  8  inches 
diameter  st  their  aniall  end,  made  into  mats  of  15  feet  width,  and  socnrely  bound  by 
cross-ties  with  wrought-irou  spikes.    They   are  loaded  with  rabble-stone  and  snuk 

A  new  wharf  of  48  feet  frontage,  30  feet  broad,  with  a  16-foot  approach,  is  now 
nnder  const  ruction  and  nearing  completion.  This  is  Hubstantially,bnt  economically, 
bnilt.     Ttie  teredo  <lestroy  timber  very  rapidly  iu  this  water. 

Lumber  has  been  secured  to  repair  the  large  scows,  and  is  on  hand. 

Cement  is  on  hand  for  crowning  inrer  end  of  Jetty  No.  1. 

The  original  project  contemplated  work  only  at  Shackleford  Point.  It  was  intended 
to  run  jetties  at  intervals  around  it,  extending  into  the  sea  aud  sound.  This  work  is 
tentative,  and  I  hardly  know  how  to  estimate  fur  it. 

To  complete  the  new  eastern  jetty  iu  Core  Sound,   at  Shackleford  Point,  will  r«- 

Jnire  about  1,000  cubic  yards  of  rubble-stone  to  bring  it  to  a  foot  almve  high  water. 
f  crowned,  the  concrete  must  be  estimated  for. 

To  finish  jetty  now  started  at  Fort  Macon  to  1  foot  above  high  water  will  require 
1,800  yards  of  mbhle.stone,  and  if  it  is  to  be  crowned  with  concrete  an  ladditioual 
cost  is  to  lie  considered. 

I  respectfully  recommend  that  the  two  jetties,  now  started  with  rubble,  1hi  raised 
to  ut  Itjost  a  foot  above  or<linary  high  water,  and  that  tlie  jetties  'i  and  3,  outside  and 
■west  of  Ko.  1,  Iw  crowned  with  concrete  similar  to  No.  1  at  Fort  Macon. 

For  these  works  to  be  coinplet*'d  as  recommended,  the  rubble-stone  in  position  will 
cost  about  S3  per  cubic  yard,  and  th**  concrete  811..^— that  Is,  to  finish  the  new  jetty 
eastward  of  Shackleford  Poinr,  will  cost  not  less  than  &7,OO0,  the  new  jetty  near 
■wharf  at  Fort  Macon  about  81>,000,  and  to  crown  the  two  outside  jetties  at  Fort 
Uacon  S7,000. 

It  will  probably  be  found  necessary  and  desirable  to  put  two  other  jetties  eaat  of 
the  main  jetty  at  Shackleford  Point  inside  aud  one  outside.  These  will  cost  about 
*ia,(HIO  each. 

Until  tile  Inst-nnmeil  jetty,  now  started  at  Fort  Macon  Point,  near  wharf,  is  com- 
pleted, I  forbear  «  re  com  me  nil  a  ti  on  for  others  between  that  and  No.  1,  as  it  is  advisa- 
ble to  await  the  action  of  the  one  furthest  inward. 

It  is  hope<l  the  present  appropriation  will  complete  No.  1,  as  to  crowning  it  120  feet 
nland  with  concrete,  and  tiuish  the  wharf  now  under  construction. 

For  engineering  work  will  be  needed  upon  eastern  Jetty  at  Shackleford $7,000 

Jetty  near  wharf.  Fort  Macon  Point 6,000 

Concrete  crown,  Nos.  2  and  :t,  Fort  Macon  Point 7,000 

Three  other  jetties,  Shackleford  Point 36,'"" 

Supervision 5, 

Contingencies . 6, 160 

Making  a  total  of 67,760 

filr  present  work  upon  the  main  points  on  each  side  of  the  entrance  to  the  harbor. 

An  expenditure  of  a  liberal  amount  might  be  made  to  improve  the  channels  from 
the  aea  chanuel  and  from  Core  Soun<l  to  the  town  of  Beaufort,  and  between  Moreheail 
City  and  Beaufort.  No  recent  survey  has  been  made,  and  Inm  not  prepared  to  rec4 
mend  the  particular  routes  to  be  followed  in  those  desirable  and  to  the  people  of 
Beaufort  necessary  iniprovements. 

By  your  direction  Mr.  H.  F.  Price  ie  now  conducting  a  survey  of  part  of  the  harbor 
kt  least,  and  will  make  his  report  directly  to  you. 

Accompanying  this  is  as  complete  a  statistical  table  of  commerce  aa  I  have  been  able 

•  Omitted. 


^djvGoOglc 
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to  obtaiD ;  nnd  likeirise  traoinss  by  Mr.  B.  B.  BiirkH,  surveyor,  ghan'iiifc  present  con- 
toata  of  Shackleford  and  Fort  Uscon  points,  and  of  tlifl  crib- work  nest  of  Fort  Macon. 
I  take  pleasDre  iu  expressing;  my  thanks  to  Mr.  Burks  for  his  faithful  attention  to 
every  duty  and  the  correctneas  of  bis  work;  anil  to  Mr.  John  A.  Dill,  overseer,  to 
wbom  I  am  under  lasting  obi  iifationH  fur  his  zeal  and  ability  in  discharge  of  execntiTe 
daties  lioth  imnortant  and  difficult. 

Mr.  W.  F.  Uowland.  collector  of  customs  at  Beanfort,  K.  C.,  throusb  his  assistant, 
Hr.  L.  A.  Potter,  bos  kindly  collected  and  transmitted  the  commercial  stiitiatics. 
Very  respectfully,  yonr  obedient  servant, 

E.  E  AN  sou, 
Auittant  Engineer. 
Capt.  W.  H.  BiXBT, 

CorjM  of  Snginegn. 


[V«MaU.~L>r[er  clui,  lt>i  t 
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Tie  above  aggregate  abont  13,500  tons,  exclnsive  of  large  shipments  of  truck  and 
otber  articles. 

Vessels  bringing  ice  and  ft^rlilizera  from  the  north  retnrn  loaded  with  lumber, 
•tlim,  and  nhingles. 

The  inward  freights  exceed  the  outward  in  tonnage. 

Trade  through  Core  Sound,  from  the  more  northeastern  counties  of  North  Carolina, 
bonlerin^  iti>  inland  waters,  is  carried  through  Beaufort  Harbor  and  Inlet  to  Chnrles- 
toD  and  Wilmington,  consisting  largely  of  corn  and  rice,  the  vessels  avoiding  the 
dugera  of  Lookout  and  Hatteraa. 

E.  Eakhom, 
Anittant  Engineer. 


LBTTER    OF  THE   COLLECTOR   O 


r  BEAU  PORT,  ; 


CusTOM-HocsE,  Beaufort,  N,  C, 

Collfclor't  Office,  Julg  II,  1885. 

Dear  Sir;  In  compliaaco  with  ynnr request  I  takepleoHiirein  furnishing  you  with 
the  following,  &c.  I  have  made  f'lr  you  the  followiui;  etttimitex,  bn'^nd  npon  oal- 
enUtioD  and  from  tbe  records  in  this  oHlce,  of  the  present  commerce  of  the  port  of 
Beaufort.  In  the  caHtom-honse  at  Benufort  are  enrolled  fifteen  vessels  (sail),  aggro- 
nting  abont  800  tons:  sixty-eight  vexsels  under  SO  tons  <>iich,  aid  three  steamers. 
Tint  are  all  employed  in  the  commerce  oarried  on  iu  Beaufort  Harbor,  and  in  addi- 
tion tber<:to  about  one  hnnilred  and  HfCy  small  sail  and  pole  craft  are  continually  em- 
ploved  in  and  abont  the  barbar. 

The  principal  prodncts  of  this  country,  nearly  all  of  which  are  conveyed  by  water 
ttiToagh  this  harbor  to  the  markets,  em"brace  aonnally  about  6,000  barrels  of  clams, 
80,000  bushels  ovsters,  15,000  bushels  sweet  potatoes,  2,.'>00  hales  of  coU.on,  IOI),000 
watermelons,  10,000  bushels  rice,  eo,000  bushels  corn,  5,000  bushels  Irish  potatoes, 
8,»0  barrels  oil,  4,'K)0,00o  pounds  fish  scrap,  6,000  barrels  solt  fish,  besides  abont  1,500 
tons  fresh  fish,  aggregating  12,500  tons,  exclusive  of  the  extensive  sbipmeiltA  of  mis- 
etllaneonB  truck  and  smaller  prodnctions,  which  run  tip  to  a  considerable  amount, 

la  addition  to  these  eoumeratione.  several  saw-mills  in  this  county  make  frequent 
•hipmeuta  of  Iniaber,  staves,  and  shingles  to  northern  markets,  keeping  a  number  of 
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veaaels  belonging  to  other  ports  ia  re^il^r  employ.    Thia  harbor  in  also  the  outlet  for 
much  ofthu  produce  of  Onalow  County,  the  amount  of  which  I  ouunot  determine. 

The  iowarn  freiehta,  conHiatiiig  for  the  most  part  ia  merchauitiae,  machinery,  fer- 
tilizers, and  ice.  will  eicecil  in  toiia  the  onl.wurd  shipmenta,  the  two  lutter-nien tloned 
uticles  being  inipoiteil  coaatwise  in  large  qniintitiea  for  interior  towna  and  citicfl. 

A  constant  trade  Is  carried  on  through  Core  Sonnd  and  this  harbor  by  vewele  em- 
ployed in  moving  the  prodncts  of  com  and  rice  from  nearly  all  the  eastern  coaotiea 
of  North  Carolina  to  Charlenton  and  Georj.'etown,  S.  C,  and  WilniiDgtOD,  H.  C;  this 
port  being  the  only  safe  :ind  convenient  exit  to  the  sea,  and  affordtu);  tbeae  cosating 
Teasels  an  opp")'tnnily  of  avoidlus  the  dangers  of  Capes  Hatleras  and  I.ookout.  Oar 
people  appreciate  the  great  good  already  aocorapliahed  by  thn  works  liera  ia  yonr 
ottarge,  and  many  of  thefrarw  of  which  they  were  possensed  becauaaof  the  encroach- 
ments of  the  sea  have  been  allayed  Bioce  they  have  seen  the  waters  stayed  by  the  jet- 
ties so  far  completed. 

We  have  great  hopea  for  the  futore  of  our  line  harbor,  and  nearly  the  whole  State 
is  interested  iu  its  protection  and  iuiprovement. 

Trusting  the  appropriations  begun  by  the  Gkivemraent  will  be  continued  or  in- 
creased so  that  you  may  complete  the  worii  which  has  been  so  sat infac tori ly  proso- 
onted  under  your  akillfnl  maDagement,  I  remaiD,  yours  to  command. 

W.  F.  HowijiND, 

Collector, 
Per  L.  A.  Potter, 

Depalg  Collector. 


■  bbtised  pbojeot  fob  beattfobt  habbob  impbotehsnt. 

United  States  Engineeb  Office, 

Wilmington,  N.  C,  October  13,  1884. 

Sib:  I  have  to  eabmit  herewith  the  following  remarks  and  revised 
project  for  the  preservation  of  Beaufort  Harbor,  N.  0..  in  accordance 
■with  the  directions  of  the  indorsement  of  yonroffleeof  liGth  September, 
1884,  and  with  the  vicwK  of  the  supervisiug  engineer  as  given  in  hia 
indorsement  of  23d  September,  1884,  both  upon  the  letters  from  this 
ofBce  of  27lh  August,  1884,  witli  reference  to  the  pri>tection  of  Fort 
Macon  side  of  the  above-meutioiied  harbor. 

Beferring  to  the  report  of  the  Board  of  Engineers  of  6th  Decembei^ 
1881,  it  will  be  seen  that  Newport  Eiver  and  the  adjacent  sounds  af- 
ford a  tidal  reservoir  of  saiBcieut  capacity  to  preserve  a  miuimum 
depth  of  15  feet  at  the  bar  entrance  and  of  25  feet  over  the  greater 
portion  of  a  shi[>-chanuel  of  i  miles  length;  this  chnunel  passing  be- 
tween Fort  Macon  on  the  west  and  Shackleford  Point  on  the  east,  and 
extending  from  the  ocean  to  MoreheadOityabovtj  Beaufort  (sec  inclosed 
sketch). 

A  tendency  to  erode  on  the  ocean  face  at  Fort  MacoQ  Point  was 
cheeked  about  thirty  years  ago  by  five  spurjetties  of  stone,  and  later 
by  two  others  of  stone;  of  these,  four  remain  intact,  two  have  settled, 
and  one  has  dis.ippeare»l.  A  tendency  to  erosion  on  the  river-face  was 
partially  checked  for  awliilo  by  the  piers  of  an  old  wharf. 

An  erosion  on  the  opposite  side  of  the  main  channel  at  Shackleford 
Point  was  sto])ped  later  by  the  authorized  construction  of  jetties  at 
this  point  in  l8S2-'83-'84,  of  which  oue  occupies  the  very  end  of  the 
point  itself,  and  one  lies  a  short  di.sr!ince  to  the  northeast. 

Between  Fort  Macon  aud  ShacklefonI  Point  the  nominal  width  of 
opening  has  been  2,200  yards;  iu  1821  it  was  2,250  yards;  in  1839  it 
was  2,100;  in  ]87ti,  2,250;  in  1S80,  2,0«U;  in  1881, 2,900  yards ;  tbe  in- 
crease from  1821  to  18^1  being  tiHD  yards,  of  which  about  120  yards  have 
been  worn  from  Fort  Macon  Point  and  about  530  yards  from  Shackle- 
ford Point,    Since  1881  this  050  yanls  has  been  diminished  by  about 
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ODe-half ;  abont  100  yards  has  been  given  up  by  the  sea  on  the  Fort 
Macon  side,  about  200  yards  on  the  Shackleford  Point  side,  and  the 
total  width  being  reduced  to  about  2,600  yards,  as  in  1880.  I  think 
that  fnrther  contraction  should  be  postponed  until  more  is  known  of  the 
present  condition  of  the  maiu  channel.  As  far  as  this  office  is  informed, 
the  main  channel  has  not  been  mapped  since  1876,  I  think  that  the 
present  opening  can  be  easily  maintained  by  the  two  maia  jetties  as 
already  constructed,  provided  that  both  points  are  properly  protected 
in  their  rear. 

The  project  for  1884,  as  submitted  by  my  predecessor  the  21st  July, 
as  indorsed  by  the  supervising  engineer  Slst  July,  and  as  approved 
.  from  your  office  13th  August,  authorizes  such  protection  for  the  Sback- 
leford  Point  side  of  the  channel,  suggests  a  new  survey,  and  alludes  to 
the  danger  of  overcon traction,  hut  does  not  provide  for  any  protection 
on  the  Fort  Macon  side,  although  it  suggests  such  work. 

At  Fort  Macon  Point  the  storm  and  high  waters  have  at  least  once 
of  late  cut  aci'oas  tbe  inner  end  of  the  main  jetty,  and  have  twice'  made 
a  clear  cut  through  the  south  face  of  the  sand  ridge,  about  half  a  mile 
southwest  of  the  point.  The  Newport  liiver  seema  also  to  be  cutting 
in  upon  the  north  face  of  the  saud  ridge,  about  a  lialf  mile  west  of  tbe 
point,  as  if  trying  to  combine  with  the  sea  to  cut  a  new  inlet  across  the 
Fort  Macon  Point,  back  and  west  of  the  fort.  Such  a  cut,  somewhat 
analogous  to  that  of  the  New  Inlet  at  the  mouth  of  the  Gape  Fear  Kiver, 
is  possible.  The  results  of  such  a  cut  wonld  be  disastrous  to  the  inter- 
ests of  Beaufort  Harbor.  I  think  that  one  or  more  jetties  are  needed 
on  the  east  and  north  side  of  Fort  Macon  to  prevent  erosion  by  the 
aurent  of  Newport  River;  that  the  main  jettj' southeast  of  Fort  Macon 
should  be  connected  solidly  with  the  bank  on  its  rear  td  prevent  the  sea 
fion  cutting  behind  it ;  and  that  one  or  more  jetties  or  dikes  should  be 
ued  on  tbe  south  and  west  of  Fort  Maeou  (as  already  conflrmed  by  in- 
dorsement of  your  office  of  September  26),  to  close  the  cut  against  the 
ara. 

i  have  tlierefore  to  submit  the  following  revised  project  for  the  ox- 
penditare  of  tbe  money  now  on  baud,  about  $30,0OU,  appropriated  by 
the  act  of  July  5,  1S84,  and  by  previous  acts,  for  the  improvement  of 
Beaufort  Harbor,  North  Carolina. 

It  is  now  proposed  to  expend  this  sum  at  Fort  Macon  Point,  as_  well 
as  at  Shackelford  Point,  in  building  one  or  more  jetties,  dikes,  and'sand 
ftoces,  such  as  may  be  needed  to  protect  the  shore  from  erosion,  to  close 
eats  through  its  banks,  and  to  retain  the  ground  thus  reclaimed;  and 
aLw  in  making  a  resurvey  of  the  harbor,  such  as  may  be  needed  to  show 
the  effect  of  tbe  work  done  since  1881,  and  to  serve  as  basis  for  tbe  proj- 
ect of  tbe  coming  year. 

The  experimental  nature  of  the  work  renders  impracticable  the  draw- 
ing up  of  definite  specifications  for  actual  constructions.  It  is  therefore 
recommended  that  the  work  be  done  (as  per  indorsement  of  your  office 
of  August  12,  18.S4,  on  the  previous  project)  by  the  hire  of  labor  and 
machinery,  by  the  use  of  the  United  States  plant,  and  also  by  the  pur- 
chase of  machinery  in  open  market  whenever  the  officer  in  charge  is 
prepared  to  certify  that,  in  bis  judgment,  such  purchase  will  be  "  more 
ecouomicnl  and  advantageous  to  the  Government"  than  imrchase  by 
tiODtract. 

"Very  respectfully,  your  obedient  servant, 

W.    H.   BlXBY, 

Captain  of  Etigineers. 
The  Chief  op  Emginbebs,  U.  S.  A. 
(Through  Col.  William  P.  Craigbilt,  Supervising  Engineer.) 
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United  States  Engineee  Office, 

Baltimore,  Md.,  October  20, 1834. 
Approved,  and  respectfully  forwarded  to  tlie  Cbief  of  EDgioeers. 
Wm.  p.  Oraighill, 

Lieut.  Col.  of  Engineert. 

[Second  IndorsemeDt-l 

Office  op  Chief  op  Engineers, 

Dmited  States  Arht, 

October  23, 1SS4. 
Respectfully  returned  throngh  Lieut.  Uol.  W.  P.  Craigbill,  Corps  of 
Eogiueei'S,  approved. 

After  such  record  has  been  made  as  may  be  necessary  for  tbe  files  of 
his/offlce,  Captain  Bisby  will  return  tliis  paper  to  this  ofHce. 

John  G.  Parke, 
Acting  Chief  of  Engineer!, 

[Third  IndctnemsDt.l 

United  States  Engineer  Office, 

SaUimore,  Md.,  October  27, 1884. 
EespectfuUy  transmitted  to  Capt.  W.  H.  Bixby. 

Wm.  P.  Craighill, 

Lieut.  Col  of  Engineer!. 


improvement  of  new  eiveb,  north  cabolina. 

The  amount  appropriated  by  the  act  of  Bth  July,  1884,  together  with 
tbe  funds  then  available,  was  regarded  as  too  small  for  economical  work, 
and  therefore  none  had  heen  approved. 

The  locations  and  surroundings  of  the  proposed  work  were  personally 
Inspected  in  June,  1SS5.  This  ins[>ection  was  sufficient  to  show  that 
tbe  improvement  was  much  needed  and  was  worthy  of  being  made,  and 
should  be  commenced  as  soon  as  tbe  necessary  funds  could  be  obtained, 
that  the  present  funds  were  insufKcieut  for  economical  work,  and  that- 
so  far  the  previous  recommendations  and  opinions  were  unquestionable, 
but  tlio  location  of  the  present  insufBcieut  channel  did  not  appear  to  be 
the  best  one  to  adopt  for  permanent  improvement. 

The  newly-proposed  channel  will  soon  be  located  and  examined  and 
reported  upou. 

Kecommendations  for  future  work  are  as  follows:  That  the  present 
approved  and  adopted  project,  with  slight  modifications  in  details  as 
may  be  thought  necessary,  be  completed  so  as  to  secure  a  channel  of 
firom  IWO  to  150  feet  widtb  and  5  feet  deptb,  at  low  water,  from  the 
ocean  up  to  tbe  upper  river  tbrongh  about  7,000  feet  of  tbis  oyster  rock 
barricade,  at  a  total  ex[>euse  of  $10,000,  including  the  funds  now  avail- 
able, to  be  appropriated  in  a  single  amount,  within  the  next  year. 
Further  iu)provemnnt,  so  as  to  give  a  ebaunel  of  greater  depth  or  widtb, 
is  not  recommended  at  present. 

Tbis  river  is  in  the  collection  district  of  Beanfort,  N.  C. 

I...I,.:.,,  Google 
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Money  statement. 

JdI;  1,  1884,  nmnnnt  available $5,000  00 

Amount  appropriated  b;  act  ftpprovedJuly  5,  18S4 5,000  00 

Jul  J  I,  1885,  ftmotint  available 10,000  00 

(Amonnt  (estimatetl)  required  for  com  pie  ti  on  of  esiating  project 40,000  00 

AmonntthntcaQbeptolitabl;oxpeDd<^lufisca1.vearen<lingJuue30,Id37  40,000  00 
Sabmitted  io  compliaace  with  reqairemeala  of  section  'i  of  river  and 
harbor  acU  of  IHtiO  and  1b67. 


Owing  to  its  experimeDtal  nature,  its  variable  featares,  and  the  diffl- 
cnlty  of  properly  specifying  it  heforeliaud  and  inspecting  it  afterwards, 
the  work  was  allowably  done  by  liired  labor  and  tie  purchase  of  mate- 
rials in  open  market. 

The  special  work  of  the  year  was  as  follows : 

Work  was  carried  on  slowly  but  contiinioiialy  througbont  the  whole 
year.  During  this  time  the  upper  third  of  the  river  was  thoroughly 
cleared  of  itJs  visible  obstructions;  and  the  water-way  at  or  within  2 
miles  of  Fayetteville  was  contracted  by  the  use  of  jetties,  so  as  to  give 
an  increased  depth  daring  the  summer  low  stage  of  water.  At  or  within 
2  mites  of  Fayetteville  1,142  linear  feet  of  timber  Jetties  and  300  linear 
feet  of  rock  jetties  were  built,  and  301  linear  feet  of  old  log  jetties  were 
sheeted  upon  their  u]i-8tream  faces. 

From  42  miles  of  river,  between  £lizabethtown  (70  miles  above  Wil- 
minfrton)  and  Fayetteville  (112  miles  above  Wilmington),  4,760  suags, 
1,073  logs,  5!Hi  stomps,  and  150  cubic  yards  of  loose  rock  were  removed 
from  the  bed  of  the  river,  aud  2,065  overhanging  trees  were  cut  from 
rii-er  banks. 

Snrveys  were  made  of  sixteen  shoals  where  improvements  are  neces- 
earj,  and  maps  of  thirteen  of  these  were  Anished.  The  locations  of  nine 
other  shoals  of  lesser  importance  were  determined  to  be  surveyed  as 
soon  as  the  stage  of  water  will  allow  a  useful  survey. 

The  jetties  at  Fayetteville  are  gradually  producing  the  desired  re- 
sults, and  so  far  are  doing  all  that  can  be  immediately  expected  from 
tltem.  During  freshets  the  river  varies  fh>m  300  to  1,000  feet  in  width, 
lo  to  40  tieet  in  depth,  and  7  to  l(f  feet  velocity  per  second,  5  to  7  mites 
per  hoar.  During  droughts  the  river  is  re<luced  to  150  feet  width, 
0^  foot  depth,  and  1.8  feet  velocity  per  second.  Under  these  cir- 
cnostances,  and  especially  with  an  occasional,  as  has  sometimes  oc- 
curred, total  of  204  cubic  feet  of  water  flowing  per  second  through  a 
natural  cross-section  of  only  113  sqnare  feet,  it  is  not  to  be  expected 
tiiat  any  works  of  mere  contraction  would  assure  a  constant  3-foot  depth 
of  water.  On  theotherhand,  the  present  commerce  is  entirely  too  small 
to  justify  the  necessary  great  expense  of  a  slack-water  lock-and-dam 
HATigation. 

So  far  the  experience  nxran  this  river  favors  the  use  of  long,  low, 
^Wely- spaced  rock  jetties. 

The  small  side-wheel  steamer  H.  G.  Wright,  built  fot  work  upon  this 
liver,  was  remodeled.  The  addition  of  a  suitable  hnll  and  the  redispo- 
ation  of  her  machinery,  at  a  total  expense  of  $800,  gave  her  better  ac- 
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oommodatioDs  for  her  working  crew,  increased  her  speed  from  3.5  up 
to  fi.25  miles  per  hour,  and  reduced  her  draught  from  a6  inches  to  abont 
14  inches,  so  that  sbe  K&n  now  be  advaoiageously  used  upon  the  work 
throughout  the  entire  year. 

TJntii  bis  sudden  death  in  September,  1884,  the  above  work  was  well 
Bnperiiitended  by  Assistant  Engineer  W,  H.  James.  Since  October, 
1834,  and  up  to  tiieend  of  the  fiscal  year  the  work  has  been  carried  on 
with  great  vigor  and  thoroughness  under  the  immediate  superintendence 
of  Assistant  iJngineer  Charles  Humphreys,  whose  report  is  appended. 

Beoom  mend  at  ions  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  the  present  approved  and  adopted 
project  so  as  to  insure  a  thoroughly  cleared  4-foot  chauriel  from  Wil- 
mington (70  miles)  to Elizabothtown;  thence  a  similar  3-foot  channel  42 
miles  further,  to  Fayetteville,  at  all  ordinary  stages  of  water,  at  a  total 
expense  of  $200,000,  including  the  funds  (1^5,986.17)  now  available;  this 
amount  to  be  appropriated  in  yearly  iustallmen  ts  of  about  $00,000  yearly. 
Further  improvement,  so  as  to  extend  the  navigation  above  Fayette- 
ville, or  so  as  to  increase  its  depth  below  Fayetteville,  is  not  recom- 
mended. 

This  river  ia  In  the  collection  district  of  WilaiiDgton,  N.  C, 

Mon^  statement. 

Jaly  1,1384,  amonntavRilabIn |17,497  M 

Amount  appropriated  by  act  approved  Jnl;  5,  1884 5,000  00 

£l,i97  46 
Jnlj  1,  imSi.  amoiiiit  expended  during  fiscal  ycar,eiclasive  of 

ontalandiuK  liabilities  July  I,  1«S4 tl.'>,  im  49 

Jaly  1,  1-85,  outatauding  liabilitieB 1, 178  BO 

16,511  29 

July!,  1885,  arooantftvailalde 5,986  17 

fAmoant  ((istiroated)  required  for  completion  of  exislinit  project 200,000  00 

1  AiuoLitibthaCcan  boprolitably  expended  in  fliical  Threading  JuDe30,ie87    60.000  00 
I  Siiliinicted  in  coiiiplinnce  with  requirements  of  section  2  of  river  aad 
I,     harbor  acts  of  1866  and  1867, 


..    CHARLES 


U.VITED  Statrs  Ekgin&es  Officb, 

FasetleviHc,  X.  C.  Julif  11,  1885. 

Captain  :  I  bave  the  honor  to  make  (be  followiug  report  on  Ihe  improvement  o( 
Cape  FearKtver,  North  Carulipa,  froiu  Wilmington  to  Fayetteville,  for  the  fiscal  yeat 
ending  June  ;S0,  1885: 

By  your  ordeni  I  succeeded  the  late  Capt.  William  H.  James,  assiatant  engineer, 
reaching  the  work  early  iu  October,  1884. 

The  otticial  reports,  in  your  office,  give  the  followiug  aa  the  amount  of  work  per- 
formed from  July  1,  lt«J4,  to  October  1,  1884: 

From  Fayetteville  to  a  poiut  i:t.5  miles  below,  104  rocks,  370  trees,  107  stumps, 219 
logs,  991  snagii,  and  a  part  of  the  wreck  of  the  aleamer  Cbatbam  were  reniovetl  frotir 
the  channel.  Keceasary  repairs  were  made  ti^  the  plant.  Jettie-i  were  built  as  fol> 
lows:  At  Fayetteville,  Lotc  Jetty  Xo.  (i,  125  feet  Ion)i;  Log  Jetty  Xo.  7, 115  feet  long;  a| 
McCnrter's  Oroiu,  one  log  jetty,  142  feet  long;  at  MeCrae'a  Cross,  one  sheet -pile  jetty, 
103  feet  long,  and  at  "Old  Jellies,"  a  portion  of  one  log  jetty.  A  combined  ilredgej 
hoister,  and  pile-driver  was  hired  and  sent  to  Elizabeth  town,  and  a  tl»t-bo»t  about 
60  feet  long  was  built.  Numerous  examinations  and  sketches  of  the  river  were  made. 
FresUets  interfered  with  the  above  work.  ^ 

The  foilowiug  is  the  amount  of  work  performoil  from  October  t.  1884,  to  June  30| 
1685 : 
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were  throwii  to  ona  aide  by  tbe  dredgv,  the  rest  bring  damped  on  data  and  shoveled 
atf  Dwr  tbe  •hore  betweeu  Jetties.  From  Fayettuville  to  Eiizabetbtown,  i'i  milee 
htHow,  3,769  snacs,  ^7  loffs,  487  Htiimps,  l,69o  Irauing  treeh,  a  few  Inose  rock,  and  » 

Kofthe  wreck  of  the  steamer  Cbatliam  were  removed  from  tbe  channel.  Jetties 
9  and  11,  5o  fe«t  from  Jetty  No.  1,  and  12  feet  from  Jett;  No.  6,  were  also  removed. 
8]Met-pile  Jetties  were  built  as  follows;  No.  4,  95  feet  long  ;  No.  5,  lUl  feet  loag;  No. 
H,  l:S  feet  long;  No.  10,1:18  feet  long;  No.  13,  11«  feet  long ;  No.  16,  94  ffet  lung ;  No. 
17,iae  feel  long,  and  No.  IS  was  commenced.  Mats,  weighted  witb  mod.  Ac,  wer« 
pat  at  tbe  enter  ends  of  the  above  jetties.  The  fcllo  wing  old  log  jetties  were  extended 
ud  dieeled  ;  No.  1,  sbeete<l  'M  feet ;  No.  S,  108  feet ;  No.  :!,  7?  feet ;  No.  G,  ISi  feet ; 
Sol  7.  extended  15  feet,  sheeted  ll'J  feet ;  No.  13,  sheeted  110  feet.  From  an  old 
abanitoned  lock  and  dam  at  Jones,  tl  miles  above  t'ayetteville,  and  from  the  river- 
lad,  1,1151  cnbic  vards  of  loose  rock  and  hard  pan  were  quarried.  Of  thisamonnt  959 
aibiofacds  was  loaded  on  dais,  towed  to  Old  Jettit'H,  nnd  deposited  on  tlie  siteuf  tbe 
>««  rock  jetties  Iteiug  built,  and  30  cubic  yards  were  carried  to  Fayetleville  to  rip- 
laf  JtliyNo.  16.  A  Bteam-pump  and  water.jet  attachment,  for  use  in  sinkiug  tha 
diMt-|»ilii]g  of  the  jetties,  was  obtained.  A  now  hall  was  built  under  the  steam- 
ImmIi  H.  Q.  Wright,  increasing  her  speed  from  3J)  np  to  l>.25  miies.per  bniir,  and 
MdDctD(!  her  draagbt  from  26  inches  to  about  14  inches,  so  that  she  conld  ba  used  on 
tte  wvrks  throughout  the  whole  year. 

Fnlhe  entire  year  tbe  work  of  jetty  iug  and  snagging  can  be  summed  up  as  follows: 
OMtboosand  four  hundred  aud  forly-two  linear  ieet  of  timber  jetties  and  300  linear 
ftm  oT  rock  jet tiBB  were  built;  30t  linear  feet  of  old  log  jetties,  built  before  June  30, 
im,  sere  sheeted  ;  4,760  snags,  1,0;3  logs,  .'>96  stumps,  ifiOJ  leaoiug  trees,  aod  150 
(kbic  yards  of  loose  rock  were  removed  from  tbe  cbanuel.  Surveys  were  mode  of 
Fi;enevil1e  Shoals,  M cC arte r's  Cross,  Old  Jetties,  McC roe's  Cross,  Evans's  Narrows, 
Eockfch,  Smith's  Cross,  No.  3,  Old  Kerry,  Thames,  Tbe  Dodge,  Proapect  Hall,  Win- 
doD, Callahan's.  Melviu'a,  McDiiwall's  liikrn,  and  Blizsbethtown,  Maps  were  made 
■■il  forwarded  to  yon  o(  all  the  above  except  Windom,  Callahan's,  and  Melvin's. 
PrpjMs  were  made  for  tbe  improvement  of  these  shoals  sufBciently  to  duteTinine  tbe 
asBbcr  of  linear  feet  of  jetties  for  tbe  improvement  of  most  of  them.  Tbeso  projects 
sntaa  certain  extent  a  compromise  betwnen  what  would  probably  give  the  best  re- 
'oluia  tbe  future  and  what  would  be  the  simples'-  and  cheapest  at  presi'ut,  consider- 
ing the  existing  low- water  channel  and  jetties  already  built.  Some  of  thuse  pi-ojecta 
oa;bt  to  be  revised  before  commencing  actual  work  thereon. 

Besides  tbe  shoals  mentioned  above,  there  will  be  more  or  lesa  trouble  nt  Cedar 
Creek,  II  miles  below  Fayetteville ;  Oray's  Creek,  16  miles  below;  Devane's  Ferry, 
lfi-&  milee  below;  Government  Mills,  46.75  miles  below;  Dig  Sugar  Loaf,  4d.5  miles  be- 
lov.  Little  Sngar  Loaf,  49.75  miles  below  ;  Cypress,  52  miles  below;  Slirigsby'ti,  5-'imiloa 
bdo*,  and  Brown's,  65.5  miles  below.  1  have  not  surveyed  tbeso  pTncea  yet,  as  a 
"■FTcv  con  only  be  properly  made  in  low-water  season. 

A  mall  elam-shell  dipper  ought  to  be  obtained  to  put  on  the  boom  of  steam  bolster, 
todigaand,  logs,  snags,  See. 

Tbe  Jetties  at  Fayetteville  are  gradually  waahiug  out  the  desired  cliaunel,  bat 
BsMof  these  jettius  may  huve  to  be  leugcheued  a  little.  They  seem  to  be  spaced 
lUrMhet  too  great  intervals,  and  I  think  future  jetties  ou  this  river  should  be  placed 
iiMRt  together.  It  is  found  necessary  to  protect  these  Jetties  from  undHrmtoiog  as 
iMi  u  they  are  built.  Several  methoils  for  doing  this  have  been  tried,  aod  I  believe 
tif  btst  results  have  been  obtained  with  loose  rock.  Suitable  ruck  can  be  readily 
okuiied  near  Fayetteville  if  a  small  tram-road  1  mile  long  be  built  to  the  river  bank. 
At  ptesent  we  have  obtained  the  right  to  use  a  small  quarry  6  mites  above  Fayett-e- 
ville,  iOO  yards  from  the  river.  Tbe  stone  from  it  cannot  be  brought  away  at  a  less 
flan  of  water  than  plus  4  feet. 

I  llie  CRiM-aeclional  area  of  the  river  below  dead  low-water  level,  jnst  above  Fay- 
I  otmille  8boala  and  550  feet  below  tbe  bridge,  was  ItfJ  square  feet  on  November  10, 
IKI.K7  sqitare  feet  on  April  27,  18^,  and  244  square  feet  on  July  6.  1865,  while  at 
iM«nat  150  feet  below  the  bridge  it  was  113  square  feet  on  April  27,  1865.  At  Rock- 
ti".  felow  Bockflsh  Creek,  a  similarly  meaani«d  cross-section  showed  212  square  feet 
oiSovemberas,  1864. 

In  the  above  cases  the  maximum  surface  velocity  did  not  exceed  1.8  feet  per  second 
«*_J'iietteviUB  aud  2,3  feet  per  second  at  Rockfish. 

Tojriie  ■  thoroughly  cleared  and  thoroughly  contracted  channel  of  3  feet  depth 
'■'■  Wilmington  to  Elinaljethtown,  and  2  feet  depth  from  Elizabethtown  to  Fayette- 
•vmt  u  all  stages  of  water,  I  estimate  from  the  past  year's  similar  work  that  there  te 
J  M  to  be  done — 

la.OOOsnags^ai  Ji.  to  be  removed 215,000 

H'SOOIoKs.stll 3  600 

2W«tnnjpe,  «t»2 4,000 

I  ^AWleaDiog  trees,  at  |1 7,00 
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2,000  cubic  jardB  eicavalioD,  al|2 $*.m 

4H,000  linear  feet  Jetties  to  baild,  at  $2 96,006 

Total 129. 50^ 

Su peri Dte alien ce,  general  and  local,  10  per  cent 1*2,  %0 

Coutingenciea,  ID  per  ceut 12, 9M 

Grand  total 155.  Ua 

To  give  a  similar  4  feet  depth  from  WilmineCoQ  to  Elizabethtown,  and  3  Teet  depd 
from  BlizabethtoivD  to  Fay ettevjlle,  during  the  entire  year,  will  require — 

18,000  snags,  at  fl,  to  be  removed (18,  OM 

6,000  logs,  at|l 5,0M 

2,500  stumps,  at  $2 5,(M 

7,500  leauJDff  trees,  at$I 7.M 

3,000  cubic  yards  rock  excavation,  at  $2 e.OOt 

63,000  linear  feetjotties  to  build,  at  |2 I2e,O0e 

ToUl...*, 167, 5UI 

Su peri  u tend euce,  general  and  local,  10  per  cent 16,754 

Con  tinge  ucies,  10  per  cent , 16,754 

Grand  total 201,000 

The  natural  obstructions  are  exceedingly  numerous  and  diOculC  of  rerooTul.  Al- 
ready during  the  years  1B82,  13^3,  aud  lH6i  the  following  olwtructious  have  been 
Kmoved;  S,tfd7  overhaugins  trees,  !i,ie8  trees,  2,230  logs,  2,005  stunips,  6,700  Boagt. 
(See  annual  reports  to  Cbief  of  Eugineera.) 

In  regard  to  statistics  of  commerce  on  the  Cape  Fear  Eiver  between  Wilmington 
and  Fayetteville,  I  would  respectfully  forward  the  inclosed  letter  of  G.  W.  Wi11i«ia* 
&  Co.,  containing  a  statement  of  such  commerce  aud  its  money  value.  1  conaidet  it 
a  fair  atatemeut. 

The  Yadkin  Valley  Railroad  at  Fayetteville  is  pushing  its  road  west,  espectiag,  I 
am  told,  to  have  through  connection  to  Cincinnati  shortly ;  it  already  brioKs  »uar»- 
ceives  a  good  deal  of  freight  by  way  of  the  Upper  Cape  Pear  to  and  from  bew  York. 
Very  MBpectfalty,  your  obedient  servant, 

CHAa.    HOUFBKBYS, 

Atiutanl  Engineer. 
Cspt.  W.  H. -BiXBT, 

Corpt  of  Exgintwi,  U,  S.  A. 


COUMERCIAL 

wiLMiNaTON,  N.  c,  July  14,  iea&. 

Dear  Sir  :  Below  we  give  yon  a  statement  of  the  commerce  on  the  Cape  Fe&r  Rivei; 
from  Wilmington  to  Fayetteville.,  for  the  year  einding  June  30,  1BU5.     We  have  (»>m' 

filled  it  from  the  actual  Ggnres  of  the  bustneHs  done  oy  oui  own  boats  aod  from  dati 
nrnished  by  the  other  steamboat  lines. 
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ThiidoM  not  incliide  the  miscellaneouB  meTchBndise  or  passengen,  of  which  wB 
uoDOt  Mtiniate  tba  value  without  a  great  deal  or  tronble. 

DariDg  tbia  iMt  .vesr  the  traffic  was  almost  entirely  BUBp«nded  dnring  uuiuiually 
loiF  water  for  nearly  three  tnontiia,  from  September  to  the  last  of  November,  the  moat 
■dire  boeiueBS  period  of  the  whole  year,  aud  had  the  river  been  in  boating  order  so 
that  the  boats  coald  have  made  their  regular  tripa,  the  increaae  la  oottoo  alooe  woald 
luTc  been  5,000  or  6,000  bales,  and  other  biiiiiuess  at  least  20  per  cent. 

The  rirer  is  au  important  highway  for  a  fine  section  of  country,  and  capable  of 
fnrtber  developDient.  We  think  there  are  twelve  or  perhaps  fifteen  post-otBcea  on 
the rirtr  between  here  aud  FAyetI«ville,  and  the  ateamuoata  furuisb  the  only  means 
of  coaHDtmir-BtJon  with  the  outside  world  for  the  people  living  along  the  rirer  for 
•born  £>  miles.  GimmIh  can  be  transported  by  water  so  ninch  cheaper  than  by  rail- 
ing even  if  they  exiHted  tbrouzb  this  section,  that  the  importance  of  ooutinaing 
the  >iwk  to  »  snvceaeful  issue  will  be  readily  seen. 
Yocn,  reopeclfuDy, 

Oko.  W.  Williams  and  Company, 

Agentt  Exprtta  SttamlMaf  Company, 

Hr.  HlTMPHBXTB. 


Vork  was,  as  far  as  possible,  done  by  contract,  io  accordance  with  the 
following  abstracts  of  proposals. 

B;an  uncompleted  contract  of  last  year,  Messrs.  Boss  &  Lara  delivered 
8,]^  tons  of  stone,  completing  their  contract  early  in  September,  1884. 


.  Vlwte  dalifend. 


I    Bm*  ft  Lara,  WUmlDglon,  N.  C  . 
I    a.  Z.FniHb,  Book;  Point,  H.C. 


I    Bidnll  G 

>  S.P*rtLiiu,  BiMlaD,U>N 

•  D»tU  Till»ni,  Bocklaad,  Ua 

T   r.H.3niUi.KeiirTork.  y.  7 

•  l.L.La«kwi»d,Se«Tork.K.T.. 
»  V.F.H>lKb,HewXoik.  H.T.... 
I '  CialBEft  Bmwu.  New  Tork,  V.  T. 
I :  C.  A.  Brown.  Hew  York,  K.  T . . . . 

1 '  J-  S.  Howell.  Kew  York,  K.  T 

1 .  B.  P.  Oflbert,  QeoTgelown,I>.  C. .. 


Atthsiiwliarr 

Wilmln^u.N.C.. 
At  Oof emment  woi 
WUintDgtoil,N.C.. 
At  QoTcmment  woi 
At  UoteniiiHint  wo 

In  T  feat  water. 
8mlthvUle,N.  C:.... 
Wllniliiglon,ir.O... 


'W^lmlnglon.H.C... 
Smltbvilte,N.C 


bif- 

Sm^' 


1  SM 

3Da{ 


— . awarded  half  to  Messrs.  Rosa  A  Lara  aud  half  to  Mr.  Oeorge  Z. 

Pmuh.    Measrt.  Boaa  &.  Laia  commenced  work  in  September,  m84,  aud  compTet«d 
"*  ■-  December,  1884,  by  fnll  delivery  of  9,094  tons  of  stone.     Mr.  George  Z.  IVenoh 
'  work  in  SeptemlMr,  1S84,  and  ooutinned  np  to  30th  June,  having  tbende- 
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livered  W,3&2  tons  of  etonej  both  heavjr  and  light.  Oiyinz  to  delayi  iniident  to  the 
cold  weather  And  heavy  rami  of  tne  winter  aod  Hpring,  Mr.  Qvorge  Z.  French's  con- 
tract  waa  exteaded  up  to  lOlb  July,  1H85 ;  I,(i40.&  tons  of  ballaat  slone  were  bon^t 
from  ahipH  from  time  to  time  at  ft  per  ton. 


of  biddeiB. 

14 
it 

a 

Alternate    proposiO 

putting  to  plaoe  on 
tns  oomplete. 

or  dellTery. 

Wh*r«  the 
JobwtUbe 

Price. 

James  Clark  A:  Co., 

Columbian    Iran 
Works  and  Dry 

Biltlmore,  Md.    ' 
Jobn  C.  Froebllch 

Ud. 
J.  F.  Morrl.  diCo.. 

Pbllkdelpbia,  P*. 

Samuel  W.  Skinner, 
Jersey  city,  N.J. 

Balttnore, 

Md. 
-.-do 

(taw 

8e»*n  week*  from 
date  of  DODtraot. 

SirtTdaya from  data 
of  oonlmtt. 

dale  of  cannsct. 

Six  week*  from  date 

Sli  weeks  fnHn  re- 
ceipt of  order. 

'"™llMt.'     ' 

Silly  days   after 
date  of  contract, 

tJloe    week*    from 
dat«  of  contrsot. 

*1,IM   dellTond  oe 

No   woodwork    li- 
olnd.dinalt«iul. 
propouL 

S,WO 

*1.60a   dellvensd  on 

*l.2Moath<drwW 
Inelndios  Jaiiten 
work. 

unde7fiiiiiao^ 



Brittoore, 
Pbn»delpbl« 

B^^lmore. 

W^ln^, 

1.SW 

1,630 

1,HI> 
2.600 

Wilmington, 
Wilmington, 

;^8oo 

2,«0 

dale  of  ODD  tract. 

Sl»  week*  after  «- 

oeipt  of  order. 

Two  montbi  from 

done  by  Uie  Got. 

Contract  with  John  C.  Froeliob  &  Co. 


6 

»----"-"  """^ 

Price 

fbr 

SHOW. 

Z 

Q.  H.  Ferria,  Baltimore,  Md i 

K 

T  wonty.flTe  day*  ttam  receipt  of  «dci 
Forty  day*  bom  nwelpt  of  onler. 

Eeject«d ;  pries  to  high.    Scowa  bnilt  by  hired  labor  at  S60T  ti 
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I  om*.  ' 

1    Bruod  &  HcXm,  Su  Fru- !  Id  altD 181  ' 

:    SufOrdftRout  JeraajOlt;,!  In  ■eova — |  H  !  tu  par  hour  for  dTadft  wbsn  moTint 

>    Bitt«iiioiiiieUaon,llobUe.i....do Ut  , 

All.  I  ' 

4    Gwrn   C.   Fobei   It    Co.,  ' — do U|  flM  per  da;  fin  rvmovliig  itaiupi. 

i    Hnnia  dk  CnmiiiEa  Drcdi- ! — do 14  tlS  pet  hoor  fat  Moinpii. 

iiw  Compui;,  Ke«  Tork.  j 

'  -^wssft.a-ii  * I  a ' 6|es^«,-.j'£?j;x 

I  r.  13/1,  :  LiLiipnt shiAL 

7    TbamM  P.  Uotsod,  Wiub-  ( '       j„  J  14  ,  Bit  Iilud  mod  Log  SbotL 

innoDi.  D.  C.  {....00 4  ,g  '  Bnun-rlek  BboiL 

I  I  •       UA     rormlL 

teMu  Dredging  i — do 1S#  |  lit  per  hour  For  remoilDg  (tumpi. 


'Bob  contract  wae  awarded  to  Mr.  BittenboDse  Moore.  Mr.  Moore 
tommeDced  vcork  with  one  clam-shell  dredge  on  the  2d  January,  1885, 
and  added  another  snction-pamp  dredge  in  March,  1885,  and  continued 
Vork  until  the  30th  June,  1886,  having  then  removed  321 925  cubic 
;udg  of  mud  and  sand,  5  logs,  and  261  stntaps  from  the  dredged  chan- 
nel. Owing  to  unexpected  delays,  especially  with  the  suction-pnmp 
dndge,  Mr.  Moore's  coutract  was  extended  up  to  31st  October,  1885. 

Tie  special  work  of  the  year  was  as  follows : 

At  the  dike. — Ten  thousand  eight  hundred  and  seventy-two  tons  of 
hear}'  stone  and  28,363  tons  of  light  stone  were  received  and  jtlaced  in 
poaitioD,  BO  as  to  extend  the  dike  to  its  full  length,  to  raise  it  every- 
where to  ordinary  high-water  level,  and  to  make  it  of  nearly  nniform 
stnoith  throughout  Much  more  stone  is  still  needed  to  complete  the 
dike  to  its  full  dimensions. 

At  the  shoals. — The  dredging  of  this  year  was  devoted  to  Brunswick 
■Biver,  Big  Island  and  Lilliput  Shoal,  the  only  ones  on  the  river  where  the 
depth  at  the  beginning  of  the  year  was  not  already  16  feet  at  low  water; 
321,935  cubic  yards  of  sand  and  mud,  261  stumps,  and  5  logs  were  re- 
moved from  the  dredged  channel,  so  as  to  complete  a  cut  71  feet  wide 
and  16  feet  deep  at  low  water  entirely  throagh  all  of  these  shoals,  Un- 
eiptetedly  large  quantities  of  logs  and  stamps  have  been  found  every- 
wbae,  and  the  work  has  been  delayed  in  consequence  thereof.  The 
saetion-pump  dredge  has  so  far  failed  to  workj  but  it  is  expected  to  give 
eicdlent  results  as  soon  as  it  can  be  provided  with  a  suitable  feed- 
stirrer.  The  present  16-foot  channel  will  probably  be  increased  in  width 
to  150  feet  with  the  funds  now  available. 

Special  surveys  were  made  at  Snow's  Marsh  Channel,  and  showed  for 
agreat  distance  a  certain  amount  of  shoaling  daring  the  last  two  yearn, 
Aothority  was  obtained  to  redredge  the  shoaled  portion  with  the  funds 
oow  available. 

A  careful  survey  was  also  made  of  the  Midnight  Shoals,  dredged  in 
1883,  above  Snow's  Marsh,  and  the  very  slight  shoaliug  there  found 
Mb 
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appears  to  indicate  that  this  and  the  other  dredged  chaDnels  will  be 
able  to  take  care  of  themselvea  in  the  fntnre. 

Other  surveys  were  made  from  time  to  time  during  the  year,  aod  show 
favorable  results  almost  everywhere,  as  follows :  Federal  Point,  Caroline 
Sboals,  and  Zeke'a  Island, coosiderably  increased  in  extent;  "  New  Inlet," 
rapidly  shoaling,  and  now  almost  landlocked ;  the  "  Swashes"  continning 
to  close  npon  each  other  and  upon  the  neighboriog  parte  of  Zeke's  and 
Smith's  islands,  so  as  to  strengthen  themselves  and  almost  laudlock 
tbe  new  dike;  Baldhead  Point,  somewhat  eroded  upon  its  sea  &ont, 
but  widened  and  extended  npon  its  inner  book;  Oak  Island  Point  and 
Channel  almost  unchanged,  while  the  Baldhead  Channel  has  noticeably 
straightened,  widened,  and  deepened,  so  as  to  show  a  practicable  ship- 
channel  of  350  feet  minimum  width,  and  of  16  feet  least  depth  across  its 
outer  bar,  of  14  feet  least  depth  at  mean  low  water  across  its  inner  bar, 
aod  of  15  feet  least  depth  everywhere  else  in  the  main  channel. 

Preparations  are  being  made  to  submit  projects  for  obtaining  a  still 
greater  depth  of  water  in  Baldhead  Channel  and  for  preserving  the  16- 
loot  river  channels  already  dredged,  by  means  of  a  certain  small  amoant 
of  submerged  stone  diking. 

During  the  entire  year  this  work  has  been  carried  on  with  great  thor- 
oughness, vigor,  and  economy  under  the  immediate  supervision  of  As- 
sistant Engineer  Henry  Bacon,  whose  fiill  report  is  appended. 

Becommendations  for  future  work  are  as  follows :  That  the  above  im- 
provements, as  originally  projected  in  1870  to  1S82,  be  completed  by 
completing  the  anfinished  dike  south  of  Zeke's  Island,  so  as  to  thor- 
oughly secure  Smith's  Island  from  further  erosion  by  the  ocean ;  by 
widening  and  deepening  the  existing  river  channels  to  their  fiili  dimen- 
sions of  270  feet  width  and  16  feet  least  depth  at  low  water,  and  by  far- 
ther protecting  them  against  subsequent  deterioration  by  submerged 
stone  dikes,  where  necessary ,  at  a  total  expense  of  $380,000  in  additioD 
to  the  funds  ($70,141.07)  now  available,  the  whole  amount  to  be  appro- 
priated in  one  sum  during  the  next  year.  It  is  further  recommeDded 
that  tbe  present  projects  be  further  extended  so  as  to  deepen  the  bar 
entrance  to  at  least  16  feet  least  depth  at  low  water.  The  commerce  i^ 
this  harbor,  now  (18,000,000,  as  shown  in  the  summary,  is  regarded  ai 
sutBcient  to  justify  an  expenditure  of  several  hundred  thousand  dollart 
for  this  purpose,  and  this  amount  should  be  appropriated  iu  yearly  in- 
stallments of  at  least  (300,000.  Projects  for  this  new  work  wUI  be  sub 
mitted  during  tbe  coming  year. 

This  river  ia  in  the  colleotion  diatriot  of  Wilmington,  H.  C. 

Moneg  itatement. 

Jaljl,  1B84,  amount  available $29,397  » 

Amount  appropriated  by  act  approved  JnlyS,  1884 200,000  9 

229,397  t 
July  1,  18S6,  amount  expended  during  Ssoal  year,  exolusive  of 

ontstanding  liabilities  July  J,  1884 $139,749  93 

July  1,  1865,  outstanding  liabiUties 19,606  11 

158,256  • 

July  1,  1885,  amount  available 70,141  f 

{Amount  (cHtimated)  required  for  oompletion  of  exiatlns  project 380,000  9 
Amountthat can beprofitabtfexpendedlDflaoalyeareumiiKjDneao,  1887  380,000  9 
Submitted  in  oompliance  with  requirements  of  saotloii  2  of  ri 
harbor  acts  o:--*-      


1  can  be  protitabty  expended  Id  flsoal  yea 
n  oompliance  with  requirements  of  m 
taofiat6andl867. 
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kkpokt  of  ur.  hbnrt  bacon,  absistanr  bmoikkkk. 

United  Statks  Enoimebs  Offics, 

mtmtnglon.  If.   C,  JuI^SI,  1885. 
CiPTAiN:  I  baT«  the  IioDor  toaabniit  the  followlngreport  oro^rationafoT  theim- 
—ovement  of  Cape  Pear  Eiver  from  theoceao  toWilmiiigtou  danng  tbe  year  ending 


OthJan 


,1866; 


The  principal  work  baa  been  the 'coutin nation  of  the  coD«trnotion  of  the  long  dam, 
bcJD^  bnilt  w  a.  dpfanae  agaiiut  the  vwaHhes  acroas  Smith's  Inland,  aud  dredEiDK  in 
coDtmnalion  of  the  project  of  cnttine  ehannela  acroas  all  the  shoala  th>m  the  harbor 
srSmitbville  to  Wilmington,  of  270  fret  width  and  16  feet  depth  at  mean  low  water. 
The  dam  which  is  being  eonstracted  extends  from  Zeke's  Island,  near  the  end  of 
tbs  New  Inlet  Dam,  to  the  large  marah  opposite  Price's  Creek  Light-bouse,  a  distano* 
otUttlo  more  than  2^  miles.  It  is  mostly  tu  shoal  water,  the  <1eepest  being  5  feel  at 
Is*  water.  It  effectnally  separates  the  waters  of  the  ba^  and  the  swashes  mim  thosft 
nflha  river,  and  stops  the  alternate  swift  tidal  carrenta  in  and  ont  from  the  awaahes. 
ud  the  river,  and  acta  as  a  training-wall  for  the  tidal  onnnnta  of  the  river,  being  ap- 
prsiiinately  in  a  paiallel  line  with  them.  Its  advaul-ageons  position  will  be  seen  \>j 
ntasnce  to  the  sketch  *  herewith  presented.  The  work  wm  begnn  in  NoTembefr 
IftB,  and  at  the  close  of  that  fiscal  year  the  foundation  mattresses  were  in  place  on 
tbt  whole  length  of  the  dam,  and  atone  riprapplaced  on  them  totheamonnt  of  13,200 
Ma  The  none  was  placed  first  evenly  over  the  whole  aurfaoe  of  the  mats,  and  then 
■  ridge  was  begnn  in  the  center,  and  this  operation  has  been  continued  to  the  end  of 
[febiil  fiscal  year,  gradnall;  raising  and  strengthening  the  ridge  throughout  the 
wMs  length  of  the  dam.  The  stone  has  been  received  nnder  the  contracts  with 
Kaan.  Boss  Bl  Lara,  delivered  on  Qovemment  scows  at  a  point  about  12  miles  be- 
lov  Wilmington,  and  with  Ht.  Georxe  Z.  French,  at  Wilmington.  Comparatively 
HuiIlamoDnlB  of  atone  ballast  have  been  pntohaaed  in  open  market  of  various  peTsona 
■I  Wilmington. 

Tbe  stone  received  of  Rom  Sc  Lara  was  suitable  only  for  the  fonndations  of  the 
dananaeconnt  of  its  light  weight;  aheavierclassofshtne  was  required  for  the  upper 
poitioDt.  The  contract  for  this  to  the  amount  of  12,000  tons  was  awarded  tn  Mr. 
O-OTpeZ.  French.  He  also  contracted  for  the  delivery  of  9,000  tons  of  liKhter  stone; 
lad  Me«rH.  Rose  &  Lara  for  the  same  amount.  These  contracts  were  all  completed 
JdDe  30, 18^,  excepting  a  balance  of  638  tons  of  heavy  stone  from  Mr.  French. 

The  stone  has  all  been  towed  to  the  work  by  the  Qovemment  steamers  James  T. 
lUaton  and  the  Woodbary,  and  placed  on  the  dam  by  hired  labor.  As  the  dam  is 
motfly  in  aboal  water,  the  cost  of  placing  the  stone  waa  naoh  greater  than  it  wonld 
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Tie  emt  of  the  stone  delivered  on  scow  is  aa  fbllows : 

'i.\X.h   tons  from  Boss  &  Lara,  on  contract  of  18^,  at  11.35 $10,986  97 

9,014      tons  iTom  Rosa  &  Lara,  on  contract  of  1884,  at  11.48 13,459  IS 

},490      tone  from  George  Z.  French,  on  oontraot  of  IBM,  at  |1.48 14,045  W 

Vign     ton*  on  contract  of  George  Z.  Fr«uoh  of  1BB4,  at  $1.65 16,851  6ft 

l,Ml.a8  tons  of  ballast  purchased,  at  tl 1,640  58 

»,a5.(iBtona 56,963  47 


x;(xx«;lc 


1092       REPORT    Of   THE   CHIEF    OP    ENGIHEEB8,   U.  S.  ABMY. 

The  total  oxpeaditure  on  the  dam  for  the  year  may  be  approiimately  estitusted  m 
fi>UowB : 

Cost  of  stoue  on  uoow,  m  above $56,9S3 

Pay-rolls,  iudntling  wages  for  superviBiou  and  repaira  of  Bteauers 19,7S3 

Coat  of  provisions  for  subsistenue »,9e3 

BepaiiB  of  nincbiner}-  of  steamboats 1,399 

Fuel  and  oil  for  steamers  and  quarters 3,B46 

Tn-onewBCOws 1,600 

Total .*...    85,564 

This  would  make  the  cost  of  the  stone  in  place  on  the  dam  $3.18  per  ion  of  2,240 
poiiDds.  The  average  cast  of  proviaioDB  for  subsistence  has  been  23.(M  cents  per  day 
per  man,  and  includes  the  orewa  of  the  At«amers. 

AddiDK  to  the  above  168,401,  the  estimated  cost  of  the  dam  to  Jnlv  1,  1)484,  mokw 
the  total  cost  to  July  L,  1865,  tl54,965. 

The  daui  is  built  up  througbont  its  nhole  leu^^b  to  the  ordinary  level  of  spring 
tides,  or  5.5  feet  above  mean  low  water.  A  beginning  nas  made  of  finishing  the  top 
auilslopps  by  carefully  packing  the  stone  to  a  sniootb  surface,  bringing  the  top  to  the 
level  above  mentioned,  and  7  feet  width,  with  slopes  of  1  foot  vertically  on  1.5  feet 
horizontally.  Alwut  570  feet  in  length  was  thus  finished  eaily  in  March,  when  it  was 
necessary  to  siiBpend  the  operations,  oa  there  would  notbefuudsavailable  to  finish  the 
whole  in  that  manner,  and  as  it  was  essential  to  distribute  the  stnne  bo  ae  to  protect, 
B8  well  OS  practicable,  the  whole  work. 

During  the  iirogresB  of  the  work,  aa  the  weight  of  the  strocturo  was  increased  by 
the  increased  height,  considerable  aubaidence  baa  occurred.  In  several  places  there 
has  been  a  subHiatence  of  more  than  1  foot  after  the  full  height  and  finish  was  made. 
The  fonndaliou  is  niciatly  on  rather  soft  mnd,  sometimes  overlaid  by  a  thin  struoture 
of  aand.  Some  aiukiug  was  anticipated,  but  more  boa  occurred  than  waa  eipeoted. 
The  amount  of  atone  required  to  finiah  the  dam  will  exceed  the  estimatee  of  le83  and 
1^84,  but  will  not  be  likely  to  exceed  that  of  18SS,  which  was  78,U00  cubic  yaids,  con- 
sidered ectual  to7tj,000  tons.  The  atone  already  expended  is  52,435  tons.  The  esti- 
mate for  78,000  yards  was  for  atone  placed  directly  on  mnd  and  sand. 

One  principal  advnutaKe  of  the  mattreaa  foundation  is  in  the  protection  it  gives  at 
the  inorgineaoh  aide  of  the  dam  against  scouring  from  the  ovcHoIl  of  the  tidal  cnr- 
rentH,  especially  before  the  dam  is  built  up  to  the  full  height.  Scouring  has  thus 
been  mostly  prevented. 

Notwithstanding  the  pliability  of  the  mattiesaea,  and  the  fact  that  the  bottom 
fascine  bindera  are  longitudinal  with  the  dam,  the  water  found  its  way  under  thtt 
mattresses  and  caused  a  subsidence  in  many  places  where  it  could  be  definitely  ob- 
Bervfd  at  low  water.  It  ia  believed  that  the  same  thing  has  occurred  in  the  deeper 
walfr,  OS  the  mattress  foundation  has  settled  in  places  without  any  particnlar  de- 
pifssion  toward  the  center,  where  the  weight  of  the  dam  is.  The  experience  of  many 
yearn  has  convinced  ma  that  the  foundation  plact^d  on  saud  or  mud  moat  secure  £rom 
nndermining  by  water  is  of  small  stone  riprap.  A  good  illustration  of  this  ia  a 
street  gutter,  which  is  seldoni,  if  ever,  undemiined  by  rapid  currents  of  water. 

In  a  soft  foundation  of  comparative  stiffness,  riprap  will  settle  more  or  leae  »nd 
fiually  secure  tlft  charaoteri sties  of  a  unified  platform,  and  will  support  the  limited 
weight  required  of  it  with  perfect  stability.  In  a  foundation  of  sand,  the  limit  of 
BQbaidencB  is  soon  rtaehed  and  the  water  ceases  to  paati  under  the  atone. 

Whenever  the  muttressea  uru  not  covered  with  sund  or  mnd,  and  are  below  half- 
tide,  they  are  thoroughly  eaten  by  the  teredo  worms.  All  kinds  and  sizes  of  wood 
-^  thoroughly  perforated,  down  to  tbree-sixleenths  of  an  inch  in  diameter. 


The  effector  the  construction  of  the  darn  on  the  swashes  is  apparent.     The  map  * 
which  will  accompany  the  report  will  perhaps  make  a  better  exhibition  than  wotdi 

he  progress  toward  a  natural 

Northerly      Central       Soutbsrl^ 
awash.  awssh.  iitmIi. 


jT  flgure_ 
The  following  comparison  of  figures  will  show   the  progress  toward  a  natural 

closure  of  the  swushes : 


WTdtb»tliigh*»tBr,  JuneSO.  IBM fcet.. 

Width  St  high  water,  Jaoa  SO,  mi... do.. J 

Peniasst  In  wldtfi T. BeroBat..! 

Width  BE  low  water,  Jane  30. 1SS4 (Set.. 

TUthBtlowwBtm,  Jdii<SI).1889 do... 

Deorwia psroent-.i 


"Omitted. 

D.q.i.zedJvGooglc 
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Tb«  total  higb-water  width  of  the  thT««  swaahes  Jnne  30, 1884,  was  11,970  Wt.  The 
WDM  June  30, 1885  was  3,930  feet,  a  deoreaae  of  58  per  cent.  The  total  low-water 
width  in  Jone,  1884,  waa  5,500  feet ;  in  Jddo,  1885,  1,700  feet,  a  deoreaae  of  W  per 

it  most  be  remembered  that  the  extensions  of  the  beach,  as  well  as  the  oriKiual 
ones,  are  tow  aad  narrow,  and  liable  to  be  washed  down  by  heavy  storaia,  anii  the 
only  secnrity  against  permanent  destmctlon  is  the  new  dam,  and  this,  for  want  of 
fortber  appropriations,  mast  for  the  present  be  left  in  an  nnfini^ed  state 'ar>d  liabl* 
toasrions  damage  by  the  Bt«iniB,so  tnat  the  necessity  for  completing  it  thorongblyis 
■pparent. 

The  northerly  swash  is  mach  nearer  the  dam  than  the  othenp,  and  woold  uudunlit  - 
Bdl;  have  widened  and  deepened  bnt  for  the  constmction  of  the  dam,  which  has 
caand  its  contractiou  and  approximate  closnre. 

A(  the  oloee  uf  the  fiscal  year  of  1833-'84  the  dredKioK  had  been  finished  to  iWO  feet 
in  width  and  16  feet  depCti,  at  mean  low  water,  on  all  the  shoals  above  the  harbor  of 
SmithviUe  U>  a  short  distaoce  above  Orton  Point,  12  miles  below  Wilmioeton.  There 
bad  been  a  considerable  deterioration  in  the  upper  leaob  of  the  Snow's  Marsb  Cban- 

There  were  three  remaining  sboalH  to  be  dredged,  known  as  the  Lilllpiit  Shoal, 
■boot  2  miles  in  length;  the  Big  Island  and  Log  Shoal,  about  1.5  miles,  and  the 
Brnuwick  Biver  Shoal,  1  mile,  making  a  little  more  than  4.5  miles  in  length  to  b« 
dredged  over. 

Proposals  were  opened  Angast  (tS,  18ri4,  for  dredging  ihrongli  all  the  shoals  a  chan- 
nel of  16  feet  depth  at  mean  low  water,  and  of  sncb  width  as  the  funds  available 
would  allow. 

The  contract  was  awarded  to  Mr.  Bittenboase  Moore,  of  Mobile,  AI»..  who,  after 
iDBcb  delay  in  briogiug  his  plant  fVom  Mobile,  began  work  January  2,  \8^.  At  the 
tai  of  the  fiscal  year  he  had  completed  two  Oints,  each  of  37  feet  width,  making  74 
feet  total  width  and  16  feet  depth  at  mean  low  water,  through  all  the  Hhoats,  and  a 
bcfiuning  was  made  on  the  third  cut  at  the  Bmnswick  Biver  ghoal.  The  work  was 
all  done,  with  the  eioeption  of  'JS6  yards  by  the  suction  dredge,  with  one  powerful 
gTMpie  dredge,  working  night  and  day,  stopping  weekly  only  about  thirty-two  bonrs 
(Mil  Saturday  afternoon  and  Snnday. 

Tbe  dredged  materials  are  being  damped  near  the  western  shore  from  the  Lilliput 
SImsI,  and  near  the  eastern  shore  at  tbe  other  shoals,  where  they  are  not  liable  to  be 
MTtied  into  tbe  channel  by  the  current 


I>ate. 

hsas*' 

Nninber  of    Number 

(tump*,      of  l0K9. 

TpW 

Tko  Htumps  were  tnken  from  tbe  Lilliput  3hna1,  and  3'j  stumps  and  'i  logs  from  the 
Bnuucrick  River  Shoal,  and  all  the  remainder  trom  tbe  Logs  and  .Big  IsTaud  ISliual. 
thscuts  were  made  in  the  easterly  side  uf  the  proposed  channels  at  the  Lilliput  and 
Bniuwick  Elver  ehoals,  and  near  the  oenber  at  the  Logs  anil  Big  IhIhuiI  ShonI,  at 
■liii easterly  side  of  tbe  old  dredged  channel.  One  cut  was  mostly  on  the  ennterly  bend 
of  the  old  dreilged  ehannel,  and  on  this  must  of  tbe  stumps  above  fniinicrateil  were 
foind.  They  were  nnexpeetedly  earn'  to  extract,  being  mostly  pine  stunips,  with  few 
"■ate,  in  place  of  cypress  stumps  wbfiih  had  been  expected  from  Ihe  former  re|iurl^. 
Msnj  cypress  ttnmps  were  afterwards  found,  especially  at  the  Bruuswick  Biver  Shoal, 
*liicb  were  more  troublesome.  Almost  all  were  extracted  with  the  ordinary  dredging 
bucket  by  first  digging  arouud  tlieui.  Some  four  or  five  stumps  were  found  which  . 
proved  so  difficult  lo  eitract  ihal  d.iuamite  was  placed  on  thuui,  and  they  were  blown 
ui pieces;  and  in  one  case  at  least  the  stump  was  driven  down  bodily  below  (he  re- 
qnned  level  by  the  force  of  the  etplosion,  the  bottom  being  soft  umd. 

Thni  far  the  price  paid  for  stumps  has  been  profitable  to  the  contractor.  It  would 
prgbiblybe  remunerative  if  all  thestumps  were  of  cypress  trees.  Many  of  the  flumps 
m  Bom  smooth,  but  tbe  worn  surfaces  are  not  geuBrally  horizontal,  tint  are  highest 
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towards  the  center  of  the  stamp.  Tbey  on  of  rkrioos  degree*  of  aonndueM,  I 
jority  beioK  conaiderably  decayed,  and  all  to  tome  exteat  m.  Only  a  few  h«r 
fonnd  worai-eateu.  It  is  not  easy  to  form  an  nnaasallable  opinion  as  tn  ' 
stamps  came  to  be  wbem  they  are  fooad.  There  are  some  iodicatioiiB,  e« 
to  oyprees  stiinipa,  that  they  srew  at  a  higher  level,  and  were  gradually  ti__ 
aod  settled  by  the  water  passing  nnder  them.  The  prucess  may  be  observed  ft 
to  year  at  the  shores  of  tbe  Cape  Fear  Utver.  But  when  we  find  pine  etni 
yractioally  but  a  single  long  tap-root  standing  erect  in  sand,  and  8  or  10  f« 
water,  the  theory  of  nndemiining  does  not  apply,  and  it  wonld  """"  »i—. 
mnst  have  gradually  sunk  after  the  growth  of  the  trees. 

Tbe  dredged  channels  through  the  shoals  below  those  before  mentioned  hat 
well  maintained  eicepting  a  slight  deterioration,  near  the  angle,  in  tbe  "* 

Shoal  Channel,  and  at  the  upper  reach  of  the  Snow's  Marsh  Channel,  where 

been  great  deterioration  at  the  beginning  of  the  year.     The  possibility  eiprei 

■'     '     '  '  "  '  ■  'laa  notbeen  realiEed,  th 

_„_   _ .  .     ,  -.J  the  years  ie83-'<M)  ha 

fully  as  great  during  the  last  year,  and  for  a  short  distance  only  13.G  feet  depth 
water  is  available.  It  wilt  require  abont  200,000  cubic  yards  of  dredging,  scoi* 
nremeut,  to  restore  the  channel  to  16  feet  depth  at  mean  low  water.  The  soi 
this  trouble  is  in  the  extreme  softness  of  the  adjacent  material,  and  in  the  tidi 
renta  which  cross  the  channel  with  a  alight  angle.  The  filling  is  ever>'Wbei 
there  being  no  compact  sand,  as  wae  found  in  tbe  original  cot. 

The  necessity  for  artificial  work  to  iireserve  the  channel,  which  was  auticipL 
the  last  report,  is  now  apnarent,  and  it  is  altto  thought  that  it  should  t>e  d< 
quickly  as  practicable,  as  the  middle  ground  between  this  channel  and  tbe  old 
gradually  wearing  down,  and  any  delay  will  increase  the  expense  of  tbe  work. 

'' -1-:.,  t|,at  ^l^g  o„]y  (jertain  method  of  preserving  the  channel  it 


nine-wall  or  dike  on  its  easterly  side,  extending  from  the  shoal  water  op| 
heoid  of  Snow's  Harsh,  to  a  point  nearly  a  mile  above  where  the  tidal  cw 
lines  approximately  parallel.     A  longer  dike  is  recommended 


■nggesCed  in  the  last  annual  report,  in  order  to  obtain  mote  security  from 
. .  .  .ents  at  the  head,  which  may  be  developed  by  shutting  them  off  at  the  oe 
portion  of  the  dike. 

On  account  of  the  destructivenees  of  the  teredo  worms  it  iij  not  advisable  U 
wood  in  the  construction  of  the  dike,exoeptinKin  piles  to  be  driven  to  give  the  « 
lines  for  placing  tbe  stones,  and  fur  holding  the  ligbtera  during  the  operation, 
stone  can  be  obtained  from  the  ({uarriea  on  tbe  Cape  Fear  Kiver,  and  especially 
tbe  Coquinaqnarry  on  theeast  side  of  the  river  about  12  miles  below  Wilmingtonjl 
about  9  miles  f^m  the  work.  This  stone  obd  beobtaiued  and  delivered  at  the  woq 
Oovernment  scows  at  a  cost  not  exceeding  (2  per  md.  It  is  of  light  weight  but! 
answer  vei^  well  for  the  purpose,  and  will  make  more  bulk  on  acoonut  of  its  ■ 
weight,  which  averages  about  128  poonds  per  cubic  foot,  or  twico  the  weight  of  1 
water.     The  price  above  named  would  command  stone  from  other  sources.  ) 

he  followiui    '    ■■         ■-.-.■.■..-  ..     .-, 

5  feet  top  widtl 
41.660  tons  (3,S4Dpounds)stone  rip  rap 


Total 96, 90* 

Wblle  the  work  la  in  progress  and  before  its  completion,  tbe  channel  should  bej 
stored  by  dredging  to  lt«  original  depth  of  16  feet  at  low  water.  This  work  wonla 
admirably  suited  for  the  nse  of  a  suction  or  pump  dredge,  which  can  dischargej 
material  by  a  pipe  over  pontoons  at  tbe  easterly  side  of  the  old  channel  at  the  Il| 
Fathom  Hole,  a  distance  of  about  I, SCO  feet. 

Mr  Moore  has  from  tbe  first  expected  to  put  in  operatiou  a  suction  or  pump  dr^ 
wliich  was  contracted  for,  to  be  manufactured  by  the  Novelty  Iron  Works  in  0 
liiugue,  lows,  such  as  has  been  in  snccesstul  operation  at  Dubuque  (H.  C.  Booth,  I 
tentee).  After  many  delays  the  machinery  arrived  early  in  March,  and  was  fitted) 
lo  work  at  the  end  of  tbe  month,  and  attempts  to  operate  were  made  without  suM^ 
until  tbe  last  of  May.  when  it  wasUid  up.  The  main  difficulty  seems  to  have  been' 
the  lack  of  something  to  cut  up  and  stit  the  material  at  the  month  of  tbe  suctia 
pipe;  jets  of  water  were  tried  without  success.  The  contraotor  is  having uiach inn 
Dia<le  to  effect  thisobjectuud  expects  to  have  the  dredge  in  successful  operation  ea^ 
in  August,  1885. 
Tbe  work  doiie  nnder  the  contract  at  tbe  end  of  the  fiscal  year,  wbiob  was  tbe  tts 
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fbr  iti  emnpletioii,  amoiinted  to  157,319.12.  The  oonlraot  time  haa  been  extended  to 
Outobar  31,  ISBB,  »nd  the  unonnt  of  work  limited  to  (108,000  Id  all  for  dredging  and 
stamp  pnllinff. 

The  New  Inlet  Dam  is  in  the  same  perfeet  condition  as  at  the  last  anuDal  report. 
Tbe  nnd  beach  which  has  gradnallf  extended  over  the  site  of  the  Caroline  Shoala 
from  a  point  northeasterly  trom  the  site  of  the  Federal  Point  light-honse,  more  than 
SmilM,  is  now  within  1,500  feet  from  the  head  of  Smith's  Island,  thns  nearly  inclosing 
thsKew  Inlet  Basin  and  oonvertine  it  into  a  sound. 

The  beach  has  increased  in  heiKhl  and  width  during  the  year.  Tbe  condition  of 
tliia  beach  and  the  shore-lines  of  Federal  Point  and  Zeke's  Island  and  Smith's  Iiland, 
u  veil  as  of  the  Swashes,  is  beat  shown  in  the  sketch  before  referred  to,  whioh  em- 
bracM  all. 

It  is  evident  that  the  same  natntal  cansea  which  have  formed  the  beaob  which  inclose 
the  New  Inlet  Basin,  will  tend  toreformthebraoh  at  the  Swashes  and  Ihoroaichlyolose 
Htm,  the  former  being  the  effbet  of  theNew  Inlet  Dam,  and  the  latterof  the  new  dam 

DOW  under  conBtrnr"--      '-  '*■'  '-" "- "■   -' ~"'  — >--■-'-  •- '- 

u  the  tide- water  ci 


neirly  (o  close  on  the  mainland  near  the  light-honse.  The  small  stone  Jetty  con- 
tttncted  by  the  Light- Honse  Department  for  the  protection  of  the  sbote  at  the  ligbt- 
boDM  has  folly  answered  the  pnrpose.    Erosion  has  ceased  and  aocret[on  begnu. 

Tbere  have  been  no  marked  changes  in  the  shote-linea  of  Oak  Island  on  the  opposite 
tide  of  the  entrance. 

Although  th^  has  been  an  extension  at  Baldbead  Point,  which  has  fiteadily  pio- 

Cwd  dnring  the  last  fourteen  yearg,  the  distance  across  the  entrance  to  Oak  Islaad 
remained  the  same.  Of  late  there  has  been  a  tendeacv  towards  the  reformation 
oCtbe  beach  of  Baldhead  Point  extending  towards  the  old  Jett;r<  which  vraabnilC  on 
Un  point  in  1854  and  1S55,  and  was  flanked  by  the  sea  in  1871,  and  Is  now  fnlly  one- 
tliira  of  a  mile  &om  the  shore. 

Alate  survey  of  the  Baldbead  Channel,  which  was  completed  Jane  30,  proves  its 
MiMlition  to  be  quite  as  (rood  as  at  the  beginning  of  tbe  year.  Tbe  last  soandingBin  tbe 
pnctioable  ship-channel  are  14  feet  at  mean  low  water,  and  £com  S50  to  300  feet  is 
tbe  least  width.  These  are  at  what  is  known  ae  tbe  inner  shoal  and  over  a  very  abort 
distance.  Over  all  the  remaining  portions  and  over  the  crest  of  the  bar  fully  IS  fieet 
csD  be  carried  with  a  greater  width.  An  examination  of  the  chart  shows  that  the 
itni^ht  deep-water  pocket,  which  extends  from  Baldhead  Point,  and  above,  past 
the  inner  shoal,  is  at  15  feet  depth  at  mean  low  water  within  900  feet  of  the  oatveof 
the  Mme  depth  at  the  sea.  It  would  seem  that  with  some  ortifloial  assistance  to  the 
fncee  of  nature  this  channel  conid  make  its  way  through  the  intervnnlQg  shoal,  aod 
(tauwoQld  make  the  entrance  straight  and  more  in  line  with  the  tidal  currents,  and 
Tonid  avoid  the  inner  shoal.  This  assistance  can  be  given  by  the  suction  drodge 
Wocdbnry,  which  was  profitably  employed  in  the  channel  from  April,  IB79,  to  Ooto- 
^,  1881.     An  estimate  for  its  operation  is  appended. 

The  qnestion  of  bore  obtaining  and  maintaining  S5  feet  depth  at  low  wat«r  is  only 
o»  of  dollars  and  ceuts  and  a  proper  dike  system,  and  not  oneof  practicability.  The 
natural  foreee  of  the  tidal  currents  in  filling  and  emptjing  the  great  tidal  reservoir  at 
each  tide  can  be  relied  on  tor  tbe  preservation  of  the  channel  between  the  jetties. 
Theaheltered  sitnationof  the  entrance  fromnortherly  and  easterly  winds  adds  greatly 
lelhe  feasibility  of  improvements. 

The  deepening  of  Baldhead  Channel  and  its  vicinity  has,  ae  should  be  expected, 
oued  a  steady  advanoeseawardof  theoiestof  tbebarand  the  12  and  19  foot  depths. 
Thii  is  shown  bv  the  nnmerons  surveys  made  from  ISJl  to  tbe  present  time  in  oon- 
ntttion  with  this  work. 

Anew  boiler  has  been  pnrchased  and  pnt  in  the  steam-tug  James  T.  Easton,  and 
tlioTongb  repairs  made  to  ner  hull  and  machinery,  at  a  coat  of  about  14,000.  Bepaira 
b»»e  Jso  been  mode  to  tbe  boiler  and  machinery  of  the  Woodbury  to  fit  her  for  tow- 
ing while  tbe  £a« Ion  was  being  repaired.  Some  farther  expenditure  will  be  needed 
to  fit  ber  for  dredging. 

Tva  new  scows  nave  been  constructed  by  the  pnrcbase  of  materials  in  open  market 
Ud  by  hired  labor.  They  are  each  bi  feet  in  length,  18  feet  in  width,  and  5  feet  iu 
depth,  and  are  of  excellent  materials  and  workmanship  and  of  100  tons  burden  each. 
The  cost  for  both  together  waa  tl|S14.  Under  an  advertisement  for  bids,  which  were 
opened  22d  October,  1604,  tbe  least  for  each  scow  waa  $945.  The  bids  were  rejected. 
CsrefitlhydiogTaphic  surveys  have  been  made  of  the  Baldwin  Channel  andrtcinity, 
Snow's Uaish  Channel  (twosurveys),  tbe  Midnight  Shoal,  and  Bmnawick  River  Sbrai. 
Other  anrreys  have  been  made  in  order  to  locate  exactly  the  channels  to  be  diedgod 
ud  the  marks  for  the  same.  KnmerotiB  piles  have  been  dnven  and  landmarks  mada 
tat  tbe  ranges  for  dredging. 
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An  elaborate  oniTey  of  the  beaches  of  Federal  Point,  Zeke's  and  Smlth'H  iHlaods,  and 
the  Swaahea  baa  been  wade bvMr. E. C. TolliDKor, oivil eDgineer  and  surveyor, under 
my  direction,  during;  Jane,  1885.     His  nap  of  the  aame  will  Accompany  Annual  Re- 

Simoltaneona  tidal  ebeervatlons  have  b«en  made  during  mostof  the  working  days 
of  the  year  at  Smithville,  Wilmington,  and  at  the  Island  Wharf  near  the  nen  doni. 
Some  of  the  reanlts  are  sbonn  below,  and  also  a  comparison  with  those  of  foimer 

SumnMrg  of  tidat  obtereaHoKt  for  the  near  tnding  June  'M>,  IH8!i. 


Month. 

1  i 

I  '7 
1  ■  1 

1 1  HI  M  If  i  ,il:  f 

1 
f 

■5 

im. 

Jnlj   

DsorabM 

|3ei5;72 

1  31  1  6.  DO 

37  1  O.M 
30  10.  SO 
35  .  1.24 
2S  ,  1,25 

1,12     2t'  6.28  1  it'  1.37     8.01     23,5.5*     2:(     3.00 
1.40  1  3a  ;  5.30  i  20  :  1.40  ,  3.84  ,  20     501  '  30  '  3,«1 

lilT'  27i3.S8  |37l  1.78  'USsI  23  :  lil-S     22     I.-* 
807;  25      5.30  '21      1.S8      3,07  1  24  1  5,37      20  '  1  37 
4.31      34      501131      1,35      3,70,24      5  30      18      2,38 

3.55 

3.T» 

2.30 
3.00 

1«8». 

^^■■■■'  ■ 

20  !4.8T 
ZI  i  4.S3 

20  14.71 

'3fll4:T2 
30     4.  M 

27  '0.fcB 
34  1  0.83 

20  ;o,53 

4,33.  20     4,84     23     1.14  '3.T0     26     6, 35     20     3,51 
4.01  i  24     4.80  124     1.30     3  00 '23 '5  38     31     KST 
1,18!  20     4,71     20  '  1,11     8,00     32-5,18     30     145 
4.01.20     4.3B  1  20      0.04  ;  3.45  '  35      4.84      25     2,82 

1 61 

J™* 

30  j  0.08  1  4.20  1  20     4.85  j  20  ,  1.31  '  3.04  ]  20  '  6,23     20     !  7.". 

3.48 

*;^.»"^ 

IftM  j  Si  00 

....j  0.81  ' 300     6.04   ..,.'  1.35 '300  1  5,82  ■...,,  2.04 

Xvtngtnam 

438  j ; |30B  1 ^ ■....; '28B  1 

i__l 



_ _ 



The  averages  for  the  year  are  mode  np  by  dividing  the  Hum  of  all  the  observations 
of  the  year  of  high  or  low  wat«r  by  tbe  whole  number  of  observations,  and  dilfer  but 
■lightly  from  the  averago  of  the  months,  wheu  treated  in  like  iiianner. 

Comparisoti  of  reautU  of  tidal  ol»ervation. 


Ptace, 

SmilhYiUe 

FlKtXyfx. 

IgTO^TT. 

^.^■80,1880--81,'l881--8-. 

lKB3-'83, 

188J.'84, 

18«4-'85. 

1.88 

a.3> 

4.10 

6.01          610]        6.04 
0.M  ,       D.t»          0.70 
1.11          1.11          1,28 

4,87 
0.T5 
1,32 

l.M 

*:28 

ATenge  range 

1,38 

Flsci]  yetr. 

Avenge  hUh  water 

Average  low  wator 
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nt  tide  2>it(!H  are  ist  nearly  to  the  SKine  level,  but  no  inHtramentol  levels  bare 
beM  taken.  The  level  of  mean  low  water  ia  id  all  caaea  above  tbe  xen>  of  the  gnugea. 
ll  liH  been  •asamed  ia  all  onr  b^drograpbio  enrveya  that  mean  low  water  oorreeponda 
toO.EOon  tbe  K»D^  at  Smitbville  and  2.30  on  tbe  ganee  at  Wilminston. 

Tluaniea  of  projects,  wbicb  are  now  in  the  waj  of  oompletion,  Deaao  with  tbe 
•fiffopriation  of  1070,    The  fallowing  are  the  appropriations  made  by  CongWBB : 

Jnlj  U.iaTO $100,000 

Much  3, 1871 75,000 

JnnelO,IBT2 100,000 

lUreh  3,1873 100.000 

Jiim23,1874 150,000 

lIinh3,lB75 150,000 

Aii^tH,lS76 132,500 

Jbii«18,1878 160,000 

ll»n!li3,lB79 100,000 

JnieU,18W 70,000 

UuchXiaUl no,  000 

AatMtS,18ea 225,000 

JBljiplWl 2im,000 

Total l,70-J,500 

TW  present  project  embraces  the  completion  of  tb<t  dredged  cbAnnela  across  all  the 
ibaili  where  dredging  ia  required  to  make  the  depth  16  fee(  at  mean  low  water  la'JfK} 
(tctin  width  ;  the  repairs  of  the  channels  already  dredged  where  there  has  buen  ite- 
UfiMttioa  ;  the  completion  of  the  dam  from  Zeke'a  Island  to  the  Big  Marsh,  which  ia 
oaitt  ccostrnctton  as  a  defense  against  the  swashes,  and  the  e[>eration  of  the  ntictiou 
dndltWoodboryoD  the  Baldhead  Channel. 

Tk  followiug  is  the  estimate  of  the  amonnta  required  to  complete  the  present  proj' 
Hli  mi  also  to  construct  tbe  Jetty  necessary  for  tbe  preservation  of  the  upper  reaeb 
of  tl«  Snow's  Marsh  Channel.  The  dredging  ia  estimated  at  tbe  present  c«u  tract 
priM.  It  ia  estimated  that  998,1X10  cubic  yards  of  dredging  will  bo  required  to  com- 
pltH  tbe  channels  across  tbe  tbree  shoals,  200,000  yards  at  Snow's  Marsh  Cbanuel, 
*Dd  1&,000  yards  at  the  Midnight  Shoal ;  total,  1,213,000  cubic  yards. 


l.SI3,00«  cnbic  yards  of  dredging,  at  14.5  cents $175,8p(u  00 

1,000  atomps  and  logs  to  be  removed,  at  $40 40,000  00 

Opomtionsof  suction  dredge  on  Baldfaead  Bar  twelve  months,  at  $1,000 

permoDtb 12,000  00 

31000  tona  of  stone  riprap  for  tbe  daui,  delivered  at  tbe  work  on  Qovem- 

nBlit  scows,  at  $2 44,000  00 

Ltboi,  incloding  placing  the  stone  and  facing  tbe  top  and  slopes,  at  60 

oats  per  ton 13,200  00 

Co*  of  JeHy  at  Snow's  Mareh,  as  befiH^  sUted 89, 91'i  00 

TnUl 374,997  00 

Mi  to  per  cent,  for  office  work  and  superintendence 37, 997  70 

A«  10  per  cent,  for  contingencies 37,997  70 

Total 450,992  40 

iwuntavaUable  July  I,  1885 70,141  07 

Total 380,851  33 

Mi.  A.  H.Van  Bokkelen,  preeideut  of  the  Chamber  of  Commerce  orWilniiugton,  is 

impuing  wilh  much  care  a  statement  of  the  commercial  statistics  of  thoiwrt,  wliinb 

btnll  rurward  to  yon.*    He  deserves  great  credit  for  the  interest  be  has  taken  in  the 

■■rk  and  the  pnblir  spirit  he  has  for  many  years  manifested. 

I  "ill  forward  with  this  a  letter  from  Mr.  C.  H.  Robinson,  the  collector  of  tbe  port 

I   ■  Wilmingtjio,  in  which  he  states  the  amount  of  rev.enue  collected  during  the  last 

I   H^  rear,  and  gives  other  valuable  statistics. 

TWwork  i>  in  tbe  collection  district  of  Wilmington,  N.  C.     The  nearest  light- 
miM  are  at  Baldhead  and  Oak  Island,  at  the  month  of  the  river, 
■••peetfally  submitted. 
I  Hknry  Bacon, 

I  AiiitlanI  Engiueer. 

I      C^t.  W.  H.  BiXBV, 
I  CWyt  «/  Engineer;  V.  S.  J. 

'  'Appended. 
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COIfMERCIAL  STATISTIGB. 

WiLMiNQTON,  Anoint  8,  1885. 
Id  nsponae  to  your  reqneat  I  inclose  yon  the  following  otaliBtios : 


Stattmunt  oj  tleamtkipi  and  lailittg  mmcI*  imw  60  tons  ngitter,  engaged  in  oosaa  torn- 
mww  onljf,  departing  witk  fall  cargoMfrom  the  port  of  Wilmington,  K.  C,  for  ttceln 
monthe  enMng  June  30,  for  nina  geari,  ISJO,  1873,  187S,  IBdO  to  1685,  inclnnve. 


Tot^ 

Ymh. 

COMtwl»0. 

»lKD. 

b«.      T*"- 

bar. 

.«. 

.,u^ 

582       182.l»2 
4411  ;    172,527 
2B2  .    114.5SB 

40 

45Ssl  t2 

100^840 
881000 
88.848 
^120 

001 
in 

asi 

2SZ  !    120,542  1    302 
JS4  1    1*8,308  j    207 
288       138,272)    Z4fl 

^1    1SS?1    ^ 

1 

1H73,  1880  to  1885,  InotMJlw). 


Cotton. 

Skwedlamber 

Foreign. 

Total. 

Tanlga. 

CoMtwiM. 

ToUL 

^"^■20 

IE 

OS,  802 

BaU$. 

17.700 
74,3118 
72:818 

•« 

41,03s 

n^5S2 

7o:»o« 

118,188 

'IS 

F*M. 
8,878.801 
<IsiC080 
8.818,810 

0:001:000 

2702.500 

AaL 

TMn. 

BblBKlaL 

Fonlxn. 

Cm«twl»e. 

Total. 

FoMlSn. 

COMlwtH. 

ToML 

Art>«6«r. 
2. 880. 884 

8;s2o;»o 
8:u3;ooo 

8,2*7,000 

A'limfrtr. 
4,804.800 

ii 

a!  904,  000 

oiBSiiooo 

yumbtr 

7.111.2M 

7^7OL300 
8,882.000 

7,087,000 

OHbond 

Is 

S022 

48.408 

OMeand 

20: 874 
80.  MS 

ss 

Out!  and 
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8liipmeHi4fivatporl  of  FPU«tii<f<oit,  S.  C,  by  o«»tt»  torriofft,  ^.— Contlnned. 


Bo«lB. 

T«. 

FMBlgn. 

T««. 

Poteigo. 

■as- 

TotaL 

Fonlp.. 

wiwi. 

lottL 

SHHb. 

BoTTtU. 

BamU. 

Avnlt. 

BorrA. 

J9arr«b. 

BMt.awl 

SNt-OMl 

BUi.  Ofut 

an 

i,Me 

T.JM 

ILDOl 

H.S(B 

US,  MI 

Ml,  lot 

*^(UOT 

M,OM 

M.1OT 

48,  sat 

aiD.l«S 

S6.»U 

31B.IW0 

«<r« 

Yew. 

E.p«tt.              Im 

as 

TotaU. 

•T,  M4,  MW           •& 

VWSM             S 

D.3aa,«)«          T 

■isa    ! 

!».780,»00 
17,280,000 

lilS 

I6,030,S<3 
I7;«r2;»8» 

LBTTItR   OF  COIXSCTOK  OF  CUBTOHB   AT  WILMINGTON,    NORTH   CAROLINA. 
CUBTOU-HODSB, 

'      Wttmingtou,  If.  C,  Jnlg  12,  18%. 
Iiinq>oiiBe  to  7oiir  verbnl  request,  I  give  the  record   below  of  the  tauiMtolions  or 
thii  office  for  the  joai  ending  June  30,  188S : 

Be««ipU: 

DnKw laa.ooi  w 

Tonnage !j,337  48 

AU  other 3,715  01 

Tot»l 28,063  56 

E»porto: 

DoniMtio 4,425.31Si  00 

Foreign 21  00 

Total 4,425.333  00 

Inipona  ud  warebooBe  entries ., 74  00 

5pWB»,  forelgii 158 

*^l«M«wes,  fiMMjni 830 


=dDvGooglc 


1100      REPORT    OF   THE    CHIEF   OF   EKQINEERS,  V.  8.  ARMY. 

Entries,  ooaatwise 110 

EDtries,  oteared 63 

Vessel!  docnmented Bl 

Tom 9,158.38 

Respectfully, 

C.  H.  RoaiHBOM, 

CoUeet«r. 
HxHKY  Baoon,  Esq^ 


IMPROVEMENT  OF  GREAT  PEE  DEE  RIVER,  SOUTH  CAROUNA. 

The  amount  ajipropriated  by  act  Jnly  5,  18S4,  together  with  the  fnnds 
then  available,  was  too  email  for  economical  work,  but  improvemeDt 
was  so  much  needed  that  small  immediate  actual  results  were  regarded 
as  more  valuable  than  larger  but  delayed  possible  ones. 

Owing  to  its  experimental  nature,  its  variable  features,  and  the  di£B- 
cnlty  of  properly  specifying  it  beforehand  and  inspecting  it  afterwards, 
the  work  was  allowably  done  by  hired  labor  and  the  purchase  of  mate- 
rials in  open  market. 

The  special  work  of  the  year  was  as  follows : 

Between  October  7, 1884,  and  May  30, 1885,  this  river  was  moderately 
well  cleared  of  its  sunken  and  overhanging  obstrnctious  ovet  the  41 
miles  heretofore  most  dangerous,  from  Point  Harrelson,  M  miles  above 
its  Ibouth,  to  Little  Bluff,  129  miles  above  its  mouth,  and  it  was  also 
roughly  cleared  of  similar  obstrnctious  from  Little  Bluff,  04  miles  far- 
ther, to  (Jheraw,  the  head  of  river  navigatiou,  223  mileufrom  its  month. 
In  this  way,  from  these  ^09  miles  of  river,  452  large  logs  from  1  to  5 
feet  in  diameter  and  20  to  90  feet  in  length,  152  stumps,  35  cords  of 
snags,  and  1  barrel  of  rosin  were  removed  from  the  bed  of  the  channel, 
and  972  trees  and  840  linear  feet  of  brush  were  cleared  from  the  banks 
of  the  river  where  they  overhung  and  impeded  navigation. 

Water-gauges  were  established  at  convenient  intervals  of  from  2  to 
5  miles,  and  their  low-water  reudings  were  noted. 

During  the  past  year  this  work  has  been  carried  on  with  great  vigor 
and  thoroughness  by  Assistant  Eugineer  Keid  Whitford,  whose  full  re- 
port is  appended. 

The  navigation  of  this  river  is  obstracted  at  points,  as  shown  by  the 
following  extract  from  special  report,  dated  January  17, 188.'* : 

About  185  milsa  altove  GeorRelown  this  river  iBcrosspclljjthBWilmitigtoii,  Coliim- 
bia  and  Angnata  Railroad,  on  &  bi'id^  proviile^l  with  a  drair-spaii  of  suitable  width. 
Proj  Beting  iron  work  on  the  piurs,  HwiflotosH-i-urrflutsin  the  river,  and  an  iniproperlj 
arrange  piling  fender  combine  lu  subject  passiug  TewelB  to  tnjnrv. 

Several  luilsB  above  tlie  railroad  l)ridge  the  river  is  also  crossed  by  the  toll-bridge 
•flho  Society  Hill  Bridge  Company  on  a  through  bridKo  provided  with  a  draw-span 
•f  proper  width.  Swift  and  strong  cross-currents,  aud  the  absence  uf  suitable  f^d- 
ers,  combine  toanbject  passing  vessels  to  injury  by  the  bridge  piers. 

I  Teoommend  that  tbe  ownem  of  both  these  bridges  be  required  to  provide  struug 
and  saitable  fenders  at  both  ends  of  these  draw-openings,  these  fenders  eitending 
100  feet  above  and  below  the  bridge,  and  rising  above  ordinary  high  wat«r  to  withio 
abont  a  foot  of  the  draw-span's  lower  chord. 

Recommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  the  present  approved  and  adopted 
project,  so  as  to  secure  a  thoroughly  cleared  9-foot  navigation  41  miles 
npward  to  Smith's  Mills,  and  thence  a  3.5-foot  navigation  182  miles  far- 
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ther  to  Gheraw,  at  all  stages  of  water,  at  a  total  expense  of  t90,000  in 
addition  to  tbe  fands  (4909.69)  now  ou  haod,  this  amoanc  to  be  appro- 
priated in  two  yearly  Installments  of  160,000  and  130,000,  respectively. 
Fnrther  improvement,  so  as  to  extend  the  navigation  above  Oberaw,  or 
80  as  to  increase  tbe  deptb  below  Gheraw,  is  not  recommended. 
Tblariv«TisiDthe  oolieatioQdiBtriot  of  Georgetoim,  S.  C. 
Money  statement. 

Jolyl,  1884,  kiuoiutt  »v*iUl*le (154  SS 

Amoont  appiopri&ted  by  act  approred  Jnl;  5,  1B84 8,000  00 

H,IM  59 
JdIj  I,  Id85,  wsount  expended  daring  flBcal  }rear,  exelnuve  of 

oaUtsDdJng  Itabilitiee  July  1,  18B4 t7,S13  IB 

Jii1rl,lB85,ontetai)dingtiftbili(iee 32  75 

7,-i4*  M 

July  1,1885,  amonDt  aT»ilatile 909  50 

Iimannt  (estimated)  reqnired  for  oempletioD  uf  existioK  projeot 90,909  60 
Amoant  tbat  cut  be  profltablf  expended  in  Bccal  jear ending  Jane  :«>,  1U87    60, 000  09 
Sobmitted  in  oompliance  with  requirements  of  section  5  of  river  and 
btfbor  acts  of  l(i66  and  l^T. 


absi8tant  knoikbkr. 

United  States  Emginsbr  Oppick. 
Georgetown,  S.  L'..  Jun«5, 188!>. 
Caftaik:  IhavetbehoDortomakethereport that followHupon Great PeeDeeRtrer 
wement  during  Hscal  veai  to  date. 

f  agreement  llr.  H.  5.  Cotdeit  faraisbed  »  self- propelling  steam  hoUter,  and  with  it 
was  began  on  Tth  October  last,  at  the  Tillage  of  Port  Ilarrelgon,  abont  40  milea 
above  Georgetown,  and  continued  npwards  to  a  point  abont  160  mile«  above  George- 
Uth,  at  irbicb  place,  "  Tiger  Head,''  this  holster  c«a«ed  operations  on  October  30, 
ud  proceeded  thence  dirKCt  to  the  Wateree  River,  where  she  was  afterwards  em- 
ploTBd  in  removing  obstmoCionB. 

Kuty  in  November  a  hand  bolster,  belonging  to  the  United  States,  was  converted 
into*  very  aerviceable  steam  hoister.  Having  been  towed  to  Dick  Nalum's  Landing, 
»bont  133  miles  above  Georgetown,  wort  was  thun,  November  15,  begun  by  thU 
machine  and  con  tinned  downward,  working  over  roughl;  the  entire  length  of  the  rivet 
below,  and  was  finally  laid  n^  for  the  season  on  April  30.  By  agreement  MesBiH.  Skin- 
ner 4  Ferris  furnished  for  this  work  a  first-class,  thoroughly  equipped,self-propelling 
■team  hoister  and  pile-driver  combined,  inclnding  a  high-pressure  force-pnmp  of  con- 
sderablo  power.  This  machine  began  work  at  Cheraw,  head  of  navigation,  and, 
luving  worked  over  the  entire  lenfrth  of  the  river  to  Georgetown,  was  finally  laid  nn 
fiir  the  Kaaon  Hay  30,  ttie  appropriation  having  been  exhausted. 

When  it  is  remembered  that  the  distance  to  be  worked  over  ou  this  river  is  abont 
HMIinilu,  the  amount  of  money  allowed  for  it,  about  (8,000,  and  tbe  vast  quantities  of 
kip  lod  Boags  obatructing  the  channel,  after  the  accnmulation  of  ages,  it  could  not 
be  nuooably  expected  that  any  space  of  the '  river  could  be  thoroughly  cleared  of 
loE>"i^ept  to  the  exclusion  of  work  un  the  other  port  ions  of  it. 

In  oidpf  that  the  expenditure  of  the  money  might  be  distribated  over  the  entire  dis- 
tuce,  Ki  that  as  mii'h  immediate  good  as  possible  might  be  done,  the  selection  of  the 
iciiiil  points  of  wuik  of  the  bolsters  was  made  with  the  view  that  the  entire  river, 
from  its  month  to  Cheraw,  might  be  at  least  roughly  worked  over  once  before  the  final 
•Wjwnsion  of  operations  for  the  season. 

loi  tbe  above  reason  the  holsters  were  confined  to  the  removal  of  such  obtitructioDS 
onlj  IS  most  particalarly  interfered  with  present  navigation  of  the  stream,  and  tha 
"liing  of  snch  overhanging  trees  as  would  most  likely  immediately  fall  and  block 
nil UiE  channel,  or  which  by  leaning  far  over  damage  tbe  upper  works  of  passing 
•Jtajners.  ConBe<iueiitij  there  remains  a  great  quantity  of  like  charootcr  of  work  to 
M  doDo  in  the  future  over  tbe  same  track  before  the  channel  is  approxlmatelr 
™wgMy  cleared. 

jilting  tbe  season  Just  ended,  this  amount  of  work  was  accoiflplished :  Bemored 
'n>iiitheriver4^1ai^  logs,  153  targe  stumps,  36  cords  snags,  one  barrel  rosin.    From 
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the  banks:  STS  oveiliiuigjng  trees,  840  linear  feet  of  banks  trintmed  of  mtutH  gnvlL  j 
When  remoTal  of  lofcs  was  stopped  by  blzh  water,  the  force  was  put  %i  eottiai  J 
overhauling  trees.  The  work  was  thus  enabled  to  go  on  oontlnnonaly  with  Tsnli^  J 
tie,  if  an  J,  sDapenaion.  Sinoe  the  oonunenoement  ofthe  impiorement,  work  baa  kolI 
carried  on  at  intervals  furpast  three  or  fonr  years.  I 

Aa  well  as  ooald  be  learned,  the  following  statement  shows  about  what  stietcbcil 
were  worked  over ;  ] 
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As  is  the  caae  with  other  streamt  of  same  charsotei,  a  yearly  expenditnte  of  * 
small  amount  will  be  needed  to  keep  the  ohanDels  free  from  logs  after  the  preaeni 
pitilect  is  complet«d. 

The  bank*,  which  are  covered  with  a  growth  of  heavy  timber,  are  in  very  muT 

Clacen  eroding  and  caving  under  the  action  of  the  onrrenls  at  high  water,  tuowint 
irge  trees  yearly  into  the  river.  It  is  thoocht  the  onttiog  away  of  the  growth  at 
such  places,  and  protecting  the  banks  from  tntnre  wash  by  proper  dikes,  is  a  taaUV 
which  should  be  considered  in  the  fntnre  improvement  of  this  river.  Many  d»np■^ 
ous  BnaKS  would  thus  be  kept  yearly  from  falling  in.  Iwonld  recommend  a  oontinQ- 
ation  ofthe  same  dencriplion  of  work  as  heretofore  till  completion  of  present  project 
lie  depth  desired  is  about  9  feet  at  dead-low  water,  to  Smith's  Mllh,  approximal«lj 
67  niileB  from  Georgetown,  and  3.5  feet  at  same  stage  of  water  from  former  place  t« 
Cheraw,  approximately  16-1  miles  from  Smith's  Milts.  Looking  to  this  end,  an  aoconnt 
was  taken  of  tbe  logs  and  snags  left  to  be  removed :  also  the  approximate  nnmber  of 
miles  of  caving  banks  to  be  trimmed.  Necessarily  tne  account  is  not  positively  exact, 
because  of  the  difQcnlty  of  arriving  at  the  nnmber  of  logs  to  be  taken  ont  when  tbtj 
aro  fonnd  in  layers,  as  is  fluently  the  case.  There  may  prove  to  be  more  to  be  re- 
moved, hardly  a  lees  number,  than  will  be  given.  Where  the  lengths  of  the  stretcbei 
ofthe  banks  to  be  cleared,  are  determined  by  eye  measurement,  as  is  the  oaae  in  thil 
instance,  the  total  samming  np  ofthe  distances  is  too  uncertain  j  there  may  be  some- 
what more  or  less — hardly  less.  No  estimate  will  be  made  for  diking  tbooght  to  In 
needed  as  a  protection  against  fnturo  erosion  of  banks,  becanse  a  survey  will  proba- 
bly have  to  be  made  te  determine  their  height  and  the  style  bestadapt«d  fbr  thepnr 
Kse  before  reliable  Sgures  on  the  subject  could  be  submitted.  There  are  some  sand- 
rs  between  Georgetown  and  Smith's 
low  water,  and  some  between  that  plai 
stage  of  water.  A  survey  will  be  neci'SBary  to  fix  their  exact  location  and  extent 
ana  from  which  to  collect  facts  relating  to  them  npon  which  could  be  baaed  esti 
mates  for  their  improvement. 

Tbe  following  estimate  is  respectfnll^  submitted  of  thei>robabIe  coat  of  eompletinf 
the  existing  project  of  clearing  the  entire  riverof  obstructions  for  channel-way  abon' 
60  feet  in  width,  and  cutting  from  tbe  eroding  banks  timber  wbich  may  soon  nil ; 

6,000  logs  and  stumps,  at  $eeacb > $48.00' 

SO  miles  of  caving  banks  from  which  to  remove  the  growfli,  abont  350  large 

trees,  at(l,  and  1,000  small  trees  at  10  cents,  at  tSiSO  per  mile 17,S0 

12snnken  wrecks,  at  SSOO  each 3,4« 

Total 67,9* 

General  and  local  superintendence,  per  year,  10  per  cent 6,79< 

Contingencies,  10  per  cent 6,K' 

Total 61,  W 
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Ib  idditiim  I  ihoold  m;  abont  from  |S,OIM  to  $6,000  will  be  needed  umukll;  to  pay 
s  boirting  nucMne  to  keep  the  atream  clear  of  saaga  after  the  above  work  la  oom- 
pMed. 

Ilic  Pm  Dee  U  well  worth;  of  this  expenditure  to  fQniiah  better  navigatioD  and  open 
it  up  to  ft  Tcnr  targe  trade,  which  would  become  establlabed  eoold  the  improvement 
b«  aAeted,  iiflowiDg  the  boate  to  mu  with  regularity  and  diapatob,  whioh  they  are 
now  nnable  to  do. 

nil  importaDt  atream  traversea  the  entire  length  of  Soath  Carolina  from  north  to 
UDtL  It  drains  an  Immense  area  of  coantr;  in  the  richest  area  of  the  State.  Com- 
puatirelf  then  haa  been  very  little  money  expended  (Hi  ite  improTement. 

The  rer;  bet  that  immenae  qnantitlea  of  freishta  wonld  aeek  an  outlet  by  this  high- 
TajiidDCW  me  to  reooounend  strongly  it«  further  and  thoroughly  improvement,  espe- 
ciiDj  nnce  the  grMler  portion  of  the  deaiied  improvement  oonsisto  stmplv  in  temoving 
logtifidoverhuiginK  treee.  It  is  believed  that  their  thorongh  removal  would  alone 
msUdally  increase  the  oommeroe  at  once.  The  Black,  Little  Pee  Dee,  and  Lynoh's 
nim  beaida  Blaok  Creek,  are  prominent  tribataries  to  the  Great  Pee  Dae.  Coniider- 
ttaU  Cnfic  ia  carried  on  in  pole-boats  and  rafts  over  these  at  high  water,  and,  in  ad- 
dibm,  two  steamers  are  run  regnlarl;  on  Blaok  River.  They  are,  I  am  informed, 
likfwin  badlf  choked  with  fallen  timber,  whioh  greatly  interferes  with  their  free  n»e. 

IWIaUD«Woommercial8tatiBtios  for  the  year  now  ending  have  been  gathered  from 
Ilir  bM  leliable  aonroee : 


Articles 

Qoinlitr. 

T.liie. 

OUTW*.nF«>« 

an. 

3,0(MH» 

8,000.1)00 

8.000 

•442,850 

M,000 

T>0,228 

s>  bsy.  wit.  Ume, 

- 

10,S38 

Tba  eommeroe  has  been  carried  on  by  abont  thirty  Bj   .._ ^ ^  . , ^ 

lonying  capacity  each  of  abont  500  tons,  from  Smith's  UlU  down,  and  a  line  a 
Hum  tteamera,  having  a  Dairyiug  oapaoity  each  of  about  1,000  bales  cotton,  ftom 
Clwiiw  down.  Besides  these,  there  are  a  great  nnmber  of  pole-boatfi  and  rafts,  con- 
'kUiu  ■  trafBc  whioh  amonnts  to  oonsiderable  in  the  oonrso  of  a  year.  No  acoonnt 
wnH  ie  gotten  as  to  their  nomber  or  qnantitiea  of  freights  transported  by  them. 
Sdtki  could  there  be  any  statement  obtained  of  amonnts  of  freiffhts  transported  over 
tlwOnu  Pee  Dee  which  go  to  and  come  from  its  tribntoriee.  This  is  no  small  item, 
Uw^,  is  connection  with  its  commerce.  The  oommeroe  stated  In  tlgorea  above  is 
urbelDir  the  yearly  average  for  this  river.  The  falling  off  in  lamber  freights  has 
■■ndse  to  the  little  demand  and  corresponding  low  prices,  which  caused  mills  to 
*>>Fatdwork  for  a  portion  of  the  year.  The  decrease  in  other  flights  was  owing  to 
tKiiniuaallv  low  stage  of  the  water,  which  ointinoed  late  into  tbe  winter,  past  the 
•Bwrttime  in  the  cotton  season.  This  prevented  steamers  from  ronninx  only  aa  high 
op  H  the  creasing  of  the  railroad  bridge,  which  is  about  100  miles  l>eIow  Cheraw. 

TW  is  generally  a  great  deal  more  commerce  on  the  river  between  Cheraw  and 
^biidn  than  lietween  the  bridge  and  Qcorgetown.  I  do  notdonbt  bnt  that  if  the 
■"M  coiud  have  run  nnintermptedly,  with  a  draught  of  about  3.5  feet,  to  Cheraw 
™«|  the  year  past  they  wonld  have  brought  down  at  least  from  35,000  to  40,000 
Mn  of  cotton,  and  would  have  carried  up  at  leaet  $1,000,000  worth  of  general  mer- 

lusgntt  measure  the  logs  filling  the  ohannels,  upon  which,  in  Innumerable  in- 
(Jwcs,  there  is  not  a  depth  of  3.5  or  even  3  fiset  over  them  at  dead  low  water,  caused 
>wtto«ble  and  loss  to  the  boats.    Hence  tlu  nscesaity  for  their  thorough  and  soon 

lUflnrt bridge  over  thisriverisownedby  the  Wilmington,  Colombia  and  AuKuata 
™lnad.   It  la  a  Howe  trosa  through  bridge,  with  stone  abutments  and  piers  or  Iron. 
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eyllDders.  Tbe  top  of  rail  la  31.86  feet  above  dead  low  water.  It  ia  ftiraished  with 
suitable  draw  opening,  but  dikes  or  appioaobes  sbonld  be  cousCmcted  to  protect  pass- 
ing boats.  I  respectfaU;  send  voa  hereof  ilh  a  sheet*  Bhowlng  tbe  profile  of  the  rise 
and  fall  of  tbe  water  at  the  bridge.  TbU  is  taken  f^m  obserratiotiB  which  we  have 
bad  mode  during  past  several  months. 

The  next  bridge  in  a  toll  tlirongh  bridge  for  vehiclea  over  the  river  at  Society  Hill, 
with  wooden  piers  and  abntments.  It  Is  provided  with  a  proper  draw  opening,  bat 
approaches  or  dikes  Hbnnid  be  constmcted  also  at  this  draw  to  protect  passing  boats. 
The  topof  floor  of  bridge  is  W.Sfeet  above  dead  low  water. 

The  next  bridge  is  at  Cberaw,  above  the  litnit  to  navigation.  Tbe  bottom  of  the 
bridge  is  37 .6  feet  above  dead  low  water.  Daring  the  dead  low  water  period  of  last 
fall  sixty  water-gauges  were  flied  at  convenient  int«rvals  between  Cheraw  and 
Georgetown,  thns  permanently  securing  that  level  of  water. 

A  comnnnication  from  Mr.  H.  8.  Cordes,  general  manager  of  South  Carolina  Steam- 
boat Company,  is  forwarded  with  this.  It  explains  itself,  Work  has  been  done  bj 
hired  laboi  and  machinery,  and  material  purchased  in  open  market. 

lu  connection  with  this  work,  I  wish  to  add  that  Hr.  Thomas  S.Daggett,  oTcrsasc, 
has  faithfully  and  eCBoiently  performed  his  duties  thereon. 
Very  respectfully,  your  obedient  servant, 

KctD  WHirroKD, 
Aitittant  Bnginutr. 

Capt.  W.  H.  BiXBT, 

Corp*  of  Bngineen. 


LKITBR   or   THB  QEMERAL  MANAGBR  OF   TBB  BOUTH  CAROLINA  STEAMBOAT  COMPANT. 

Charleston,  8.  C,  Jun»  1,  188B. 

Drar  Sir:  In  reply  to  yonr  inquiry  as  to  whether  there  was  an  average  amoant  «f 
freight  transported  over  th^  Great  Pee  Dee  Kivar  during  the  past  year  by  our  boats,  I 
have  to  say  that  there  was  not,  the  amount  being  far  below  the  average,  and  tais 
was  d  lie  to  the  extremely  low  water,  continuing  till  late  in  December,  which  preveD tod 
our  boats  from  running  np  further  thafl  the  Wilmington,  Columbia  and  Angneta  Rail- 
road bridge.  Unfortunately  the  low  water  covered  tho  husieet  period  of  the  cotton 
season,  when  there  are  naturally  more  freights  to  be  transported  each  way.  As  yoa 
will  know,  we  have  three  first-class  aide-wheel  boats,  bnilt  expressly  for  this  river. 
They  will  carry  about  1,000  bales  of  cotton  each.  We  are  tbns  prepared  to  handle 
quickly  and  cheaply  large  qnantities  of  freights  whenever  our  boats  can  run.  Know- 
ingtbereionrceBof  thePee  Dee  country  thoronghly,  having  been  connected  with  trans- 
portfttiou  lines  over  that  river  for  the  past  eightaen  years,  I  think  I  wonid  bo  safe  in 
saying  that  could  oar  boats  have  found  a  depth  of  not  less  than  3.5  feet  water  during 
(he  busy  season  just  pas^  from  Qeorgetown  to  Cheraw,  we  would  have  brought  down 
at  least  from  35,000  to  40,000  bates  of  cotton,  and  wo^ld  have  carried  up  from  30,000 
to  40,000  tons  of  general  merchandise. 

The  work  of  removing  obstmctions,  recently  done  by  the  United  StiatesGovernineiit, 
has  been  of  great  benefit  to  our  boats,  but  there  \a  very  much  left  b>  be  done  of  tbe 
same  character  of  work,  which,  if  thoroughly  done,  will  be  of  incalculable  cunvenieaca 
and  safety  to  our  boats,  in  allowing  us  to  run  longer  and  further  up  at  low  wat«r.  It 
is  very  nincb  refiretted  by  our  compacy  that  this  work  cannot  go  steadily  on,  so  that 
the  river  might l>e  so  imiiroved  tbat  our  boats  conld  ran  at  night.  There  are  some 
sand-shoals  with  less  than  tbe  depth  we  want  between  railro^  bridge  and  Cheraw, 
but  doubtli-sB  some  of  these  would  disappt-ar  soon  as  logs  were  removed,  which  aeeoi 
to  bank  np  tbe  annd. 

I  hope  to  see  the  work  on  the  Pee  Dee  River  carried  to  an  early  completion. 
Very  respectfully,  yours, 

H.    S.    CORDKS, 

General  Manager  South  Carolina  Sleambital  Company. 
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The  ainODDt  appropriated  by  act  July  5,  1884,  together  with  the 
foDilg  then  available,  waa  too  small  for  econoinieal  work,  but  improve- 
ment was  8o  mnch  needed  that  small  immtsdiate  actual  results  were  re- 
garded as  more  valuable  than  larger  bat  delayed  possible  oues. 

OviDg  to  its  experimental  nature,  its  variable  features,  and  the  diffl- 
cnltf  of  properly  specifying  it  beforehand  and  inspecting  it  afterward, 
tbe  work  was  allowably  done  by  hired  labor  and  the  parcbase  of  ma- 
teriaU  in  open  market. 

Tbe  special  work  of  tiie  year  was  as  followH : 

Between  September  *2,  1384,  and  April  7,  1885,  tbe  river,  from  its 
moath  66  miles  up  to  Conwayborough,  wa«  thoroughly  cleared  of  all 
iUMDken  and  overhanging  obstnictiimit.  In  this  way  797  sunken  logs, 
100  Samps,  35  large  trees,  with  their  rootn,  17  cords  of  small  snags,  9 
hamls  rosin,  3  sticks  of  timber,  1  targe  flat-boat,  and  1  small  schooner 
v«n  dag  oat  and  removed  from  the  bed  of  the  channel;  and  591  large 
trem,  with  their  roots,  1,061  small  trees,  tbe  brauches  of  112  other  trees, 
99  protrading  stump$i,  and  about  14,550  linear  feet  of  brush  were  cleared 
froo  the  banks  of  the  river  where  they  overhang  and  impeded  uaviga- 
tioD.  Besides  this,  16  cords  of  felled  trees  and  brush  and  Idt  cubic 
yirdi  of  roots  and  earth  were  removed  from  a  cut-off  at  Little  Needle's 
£;e,  and  repairs  were  commenced  at  Oat  Bed  Shoal. 

Daring  the  same  interval  of  time  careful  surveys  were  made  to  de- 
l«raiine  the  condition  of  all  shoals  where  Jetties  had  formerly  been  con- 
stnteted  or  started,  and  also  of  all  t>hoals  and  sharp  bends  where 
ifflproveaient  appeared  8)iecially  desirable.  At  all  places  where  jet- 
ties had  been  completed  they  appear  to  have  done  some  good,  as  the 
boats  experience  less  trouble  to-day  in  passing  these  localities;  but  for 
the  want  of  adequate  funds,  and  other  reasons,  half  of  these  jetties 
were  left  unfinished,  and  the  other  half  were  only  imperfectly  and  hur- 
riedly Guished.  The  preseut  maps  are  sufficiiut  furthecoustruction  of 
cveftil  projects  everj  where,  and  the  required  depth  is  now  easily  ob- 
tainable if  the  necessary  funds  be  apjiropriated  therefor. 

Water-gauges  were  established  at  convenient  intervals  of  fh>m  1  to2 
miles,  and  their  low-water  readings  were  noteil. 

Duing  the  past  year  this  work  has  been  cairied  on  with  great  vigor 
and  thoronghness  under  the  immediate  supervision  of  Assistant  Engi- 
neer K.  Whitford,  whose  full  report  is  appended. 

Becommeudations  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  the  preseut  approved  and  adopt- 
^  project  so  far  as  at  present  to  secure  a  channel  12  feet  deep  at  mean 
low  water,  with  80  feet  bottom  width,  through  the  mouth  of  the  river 
^  miles  up  to  Backsville,  and  thence  a  channel  10  feet  deep  at  mean  * 
low  water,  with  80  feet  bottom  width,  '25  miles  farther  to  (Jonway- 
borotigh;  thence  a  thoroughly  cleared  Sfoot  navigatiou  21  miles  fur- 
tferlo  Keeves  Ferry  throughout  the  entire  year ;  and  thence  a  thor- 
^S'lly  cleared  natural  channel  64  miles  further  to  Lake  Waccamaw,  at 
Htotaleipense  of  $103,000,  in  addition  tothefuud8(93t>.19)  now  available, 
to  Im  appropriated  iu  two  yearly  installments  of  $63,000  and  $40,000, 
'tspeclively.  Farther  improvement  in  accord  with  the  origiuHl  project, 
«  a«  to  secore  a  12-foot  navigation  at  all  stages  of  water  from  Bucks- 
ville  25  miles  to  Conwayborough,  is  not  recommended  at  present. 
1  TligfiTfT  M  in  the  collectioa  district  of  Georgetown,  S.  C. 
'         70  b 
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Money  statement. 

Jaly  1,  I8e!4,  amount  aTai!  able $330  S 

Amonnt  appropriated  by  act  approved  July  5,  18B4 6,00(1  W 

6, 330  a 
Jnl;  1,  1665,  amount  expended  during A»calyear,Bzol[iBiTe of outstaadiog 
liabilities  July  1,1884 6.294  0 

July  1,1885,  amount  available 36  I» 

f  Amount  (estimated)  required  for  eompletion  uf  exi sting  project 103,  036  U 
Amount  tliat  cau  bu  profitably  expended  in  HhcbI  yearending  Juae30, 1887    63,  OM  W 
Submitted  in  compliance  with  requirements  of  section  )i  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   R 

Georgetown,  S.  C,  Jfaf  93,  1885. 
Captain;  1  have  the  honor  to  submit  the  following  report  upon  Waccamaw  Ei*« 
improvement  for  fiscal  ypar  tn  ilate.     Bo  mucli  liaa  bre n  written  in  former  report*  con- 
cerning the  geOKrapbical  position  of  this  river  that  it  is  thongbt  nnneceswiry  to  re- 
peat the  HBDie  liurfl. 

As  yoii  Hill  know,  the  Waccninaw  is  a  deep,  dark,  sluggisb  Btream,  and  is  bordered 
by  fertile  faniiiot!  lauda,  and  a  variety  of  valuable  timber  covering  immense  area*. 
So  far  .as  ascertained  there  are  no  oliKiructious  interfering  with  present  navigatiM 
from  Georgetown  to  the  mouth  of  Itnll  Creek,  or  probably  more  properly  tbe  moutli 
of  tlie  Great  Pee  Dee  River. 

There  ie  a  sufficient  dcptli  of  wal^r  and  width  of  channel  over  this  entire  distAcct 
to  acconimndale  the  largcNt  vessel  which  can  cross  the  bar  at  the  entrance  to  Winys* 
Bay,  and  therefore  the  improvement  has  been  contineil  to  the  interval  between  tbt 
moutb  of  said  creek,  approximately  36  miles  from  Georgetown,  and  the  town  of  Con- 
way,approximately  63  miles  from  Georgetown. 

Early  in  September,  by  agreement,  Mr.  Thomas  W.  Daggett  fnrnished  a  combined 
ateam  boistcr  end  pile  driver,  properly  manned  and  thomuKhly  equipped,  a  part  of 
the  equipment  bding  a  steam  saw  and  a  high-pressure  strong  force-pump,  with  nee- 
essary  rubber  faoHO,  noKtIes,  leading  pipe,  &c. 

Operations  begau  at  Conway  regularly  8eptember  22,  1884,  and  were  continued 
with  very  little  interruption,  under  the  existing  project,  between  poiot«  mentioned 
above,  and  finally  ended  for  the  year  on  April?,  tbetimall  appropriations  having  bcu 
exhausted.     Covering  this  period  the  following  work  was  done: 
Removed  ftum  the  cfaauDel — 

Logs,  large  and  small,  m<istly  targe 791 

Barrels  rosin ( 

Btioks  ton  timber ,,,  I 

Lighter  flat,  Vi  by  45  feet,  4  feet  deep I 

Large  trees  with  roots  and  clinging  earth 3S 

BtumpB  of  trees,  large  and  small ItH 

Cordsof  smaller  obstTnctiODSiBuage,  &o L' 

And  a  large  portion  of  a  small  sunken  schooner. 
From  the  river  banks — 

Overhanging  trees,  mostly  large,  removeil  with  roots 5A 

Overhanging  trees  Kuoved  by  cutting l,Ott 

Overhanging  trees  trimmed.. 11: 

Protruding  stumps  removed  with  root* <)r 

(Appro  1 1 II  lately)  running  feet  of  banks  cleared  of  brush,  &c 14, 5&' 

Curds  of  failed  timber  and  brush  burned 1> 

Cubic  yards  surface  earth  and  roots  removed  froDi  "  Little  Needle  Eye" 

Cut-off li 

The  repairs  of  Oat  Bed  Shoal  Jetty  were  partially  completed.  This  eonslated  i- 
driving  in  permanent  position  27  piles,  from  U  to  14  incbi'S  square.  t«  a  depth  of  1^  t- 
14.6  feet  in  boittim,  framing  iu  itn^lr  tops,  and  fasteniug  under  loiv-water  line  lb 
necessary  cap  and  mud-sills,  collecling  and  storing  the  remainder  of  the  material  fu 
Its  entire  eompletion. 

Every  eRbrt  was  made  to  clear  the  channel  thoroughly  of  obstructions,  ami  witi 
this  in  view  the  total  distance  was  worked  over  a  oumher  of  times  and  a  diligeu 
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•eareh  for  logs  made  on  tbe  bottom  with  draij-hooki.  Though  ft  recent  trip  of  in- 
apection  oTor  the  river  enablea  it  to  be  itaid  tliut  there  is  not  a  snaR  ot  log  to  be  aeeu 
in  the  chauDpl,  and  apparently  the  banli»  are  freo  from  overhittigiiig  trees  nith  an 
occaAioDal  stretch  of  the  shore  tHmmed  tif  briiah,  Htill  this  character  of  work  uanDOt 
be  said  to  be  permanentlj'  finished,  be:jaiise  there  are  nomeroug  logB  nndertjing  the 
land  drpoMta.  which  hecome  pxposi^  and  obstruct  the  chanoHl  as  the  sand  shifts.  At 
some  points  tbe  constant  washing  and  nnderniinin);  of  the  low  banks  will  cause  other 
tren  III  lean  forward.  Past  reports  havu  staied  that  at  certAiu  "points  the  river 
had  been  tboroiighly  cleared  of  lofcs."  and  no  doubt  was,  so  far  as  those  above  tbe 
bottom  were  concerned,  bnt  at  the  same  places  other  logs  were  found  and  Temoved  in 
tills  ;far,  the  sund  having  washed  away  and  exposed  tliein.  l;'iirther  on  in  this  re- 
port an  amount  will  be  lecoromended  to  be  expended  in  this  descrjptioa  of  work  dnr- 
inK  Ibe  coming  jear.  No  fixpd  nnmber  of  logs  and  tri-es  will  or  can  bs  mentioned  as 
liliely  reqairinj;  removal,  bnt  simply  an  amonnt  stated  which  will  be  thought  snfB- 
eifDt  to  dispose  of  all  for  that  tiuie.  It  inaj'  not  be  amiss  to  here  remark  that  tlie 
farce-pnmp  was  nsed  with  decided  sneeees  aiid  dispatch  as  an  aid  to  tbe  bolster  tu 
remgring  treeit  with  roots  and  logs  where  oiie  end  was  deeply  embedded  in  tbe  bot- 
tom. Strong  jets  of  water  were  forced  through  nn»ile8  at  aboot  tbe  place  wished  to 
be  operated  upon,  and  very  aoon  the  earth  would  be  "  looaened  np  "  ho  as  to  [lermit 
tbe  holster  to  rvinove  with  ease  what  before  could  not.  be  dislodged.  This  method  to 
a  n>asoiiHl>le  extrnt  whs  an  economical  subntltnta  for  blasting  with  explosives. 

Little  Needles  Eye  Cnt-nff  (see  Sheet  D),"  h'Teloforu  nllcided  to,  is  an  abmpt  bend 
alioni  1.7.'>  uiiles  below  Conway,  forming  a  narrow  neck  of  land. 

Aline  drawn  across  the  least  width  of  this  neck  fell  at  a  point  where  there  existed 
■  ditch  ibout  8  feet  wide  and  4  feet  deep,  wbleb  liuil  at  some  time  In  the  past  been 
BiMviti^,  and  corresponded  well  with  tb«  gHneral  direction  of  the  river,  both  above 
iiMl  below.  Tboiigb  the  distance  to  be  saved  around  the  Needle  Eye  by  the  cnt-off 
iiDDl  much,  still  tbe  bend  la  exceedingly  difHciiU  to  made  by  boats  running  on  tbe 
hTfi,  and  it  was  filled  with  logs  (moat  of  the  logs  since  Mmoved).  For  this  reason 
themt-nff  wan  attempted  by  widening  to  bO  feet  in  the  clear  and  deepening  the  ditch. 
Tbe  proposed  width  of  the  new  cnt  was  cleared  of  timber,  brush,  and  roots.  Tho 
antuee  earth,  to  »  depth  of  0.^  foot  below  low  water,  waa  carried  away,  and  the  work 
■nt  left  thns  niifinl).hed  to  allow  the  winter  floods  to  do  what  scouring  it  might  to 
■idiaprodnciuf;  the  desired  depth.  An  cxainlnatlou  since  shows  the  cut  to  be  pretty- 
wril  GUed  with  fnrmidalile  cypress  stumps  and  large  roots,  which  prevented  any  aat- 
Ubctory  de4>peniiig  by  tbe  natural  flow  i,[  the  current. 
BfliU  of  light  draught  can  nse  the  out  as  it  is  during  the  flush- water  period  of  tL« 

Dnrinjt  the  year  carefal  siirre^  in  detail  have  tieeu  made  of  all  sboals  and  of  localt- 
tMofprobablecat-oSa  on  the  river.  Tbn  maps*  of  the  shoals  are  nnmbered  In  regn- 
iKonlBras  tbey  occur,  the  Oat  Bad  Shoal  belifg  nnmber  I.  The  oul-offa  are  deelg- 
wieii by  lettena  of  the  alphabet,  the  first  being  Big  Needle  Eve  A.  Numbers  1,2,3, 
4,  Ahave been  received  by  yon,  also  Peach  Tree  Point.  Numbers  5.6,7, «,  B.C.D.E, 
«M  Mother  sketch  of  Peach  Tree  Pojnt,  are  respectfnllT  forwarded  with  this  report. 
^ewindiogii  shown  are  reduced  to  dead  low  water,  which  is  taken  as  the  plane  of 
JWfrwee,  snd  is  fonnd  in  the  dry  season  at  the  slack  of  the  ebb  tide  when  the  water 
Iml is eontrolled  by  the  action  of  the  Innar  tides.    The  fall  of  the  river  is  very 

jt  ""*  ™""  o""*'"'  leveling  being  necessary  to  find  any  at  alt.  The  average  rise 
•M&ll  of  the  tide  at  Georgetown  is  3..1  feet  daily.  The  average  st  Conway  while 
tile  Imisr  tides  last  is  1.7  fe^t  daily,  and  the  greatest  riae  above  dead  low  wat«r  ob- 
•enw  in  past  season,  when  river  was  "  flush"  with  rain  water,  was  B  feet.  This 
wdKemiined  by  recording  accnrate  readings  of  a  gauge  kept  at  that  place. 

hi  the  ifet  season,  the  ai^lion  of  the  lunar  tides  ia  overcome  by  tne  rainfall,  and 
Mrs  there  is  a  constant  flnvial  enrrent.  The  force  brought  about  by  the  rainfall  ex- 
MMnomewhere  below  tbe  month  of  Bnll  Creek;  bnt  then  even  for  a  distance  above 
raemek  there  iniiy  be  a  slight  dally  rise  of  the  flood  tide,  bnt  still  no  perceptible 
"Ma  [BTTcnt.  As  the  river  wastes  itssupplr  of  rainfall  water,  tbe  lunar  tide  at  once 
««ms  Itself,  that  portion  of  the  river  below  Bnckaville  feeling  tt«  effect  first,  and 
<"«  ETBdnally  the  tide  reaches  to  Conway,  till  at  last  a  daily  flood  enrrent  ia  plainly 

A  tihnfated  list  of  shoala  and  cnt-olTa  is  given  below,  showing  such  information  as 
^«<tnllected  by  the  recent  anrveys.  and  contalninjt  eatimates  of  the  probable  cost  of 
cBinpl(i,n((  snch  improvements  as  are  recommended  for  your  consideration  in  connec- 

tlDD  dlfn-with. 

0»  »ll  theshoala  Jettiea  or  wins-dams  Iiave  been  partially  constmcted  since  the  ini- 
P'o'Hii'nt  first  began. 

*'iininhert  l,a,  :i,  4lhey  were  considered  completed,  bnt  having  been  hnHtllybniU 
Mpusllel  rows  of  gnide-piles,  with  space  IwtwBen  packed  with  logs  and  'brosh 
iw^lyhmah),  they  have  not  stood  well.     In  all  of  them  are '■  break-throughs." 
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At  nambers  5,  6,  7,  8  DO  filllii)c-in  was  dona  for  wont  of  fuoda,  but  piles  simplj 
driTeu  iu  rows.  So  they  now  stuud.  What  beneAcial  effect  ha«  been  Bccompliiinid 
by  these  flniBhed  it  is  iuipoasible  to  say  deliuitely.  I  uu  not  swore  of  the  existeurc 
of  Buy  record  of  soundingH  taken  prior  to  their  conatTuctiou,  reduced  to  a  plane  of  rcF 
erenoenpoD  a  Bied  ByBt«m,  wilh  which  com|>ariitive  sonudiaKa  coald  now  be  eaMij 
made.  It  is  uot  doabtful,  however,  but  that  they  have  been  toe  menus  of  i.nepeniiig 
the  water  ou  the  shoals  to  a  certain  cxti-ut. 

lam  iufonned  that  boats  of  same  draught  have  less  trouble  now  on  accAunt  of  thne 
sand-bars  than  they  had  before  any  work  was  done  thereon.  Undoubtedly  sheet-pile 
jetties  (see  Sheet  X  '}  would  be  preferable  to  usein  continuing  the  impcovunieat  abon 
all  others,  for  the  sake  sf  their  strength,  durability,  &.c. 

The  faot  though  that  they  will  be  of  neciissity  placed  in  deep  water  Rives  them  ) 
leverage  above  the  bottom,  whieb  sbonld  llavea  dirmsponding  drpth  belnw  tasecon 
their  iwnnanency.  This  largely  increases  the  dimensions  of  the  mat«rial  used  in  Iheit 
construction,  and  i>onB>*qQeutly  adds  much  to  their  cost,  besides  the  eitra  expense  IC' 
qnired  of  putting  them  down. 

There  is  another  and  cheaper  style  of  jotty  (see  Sheet  Y  '  herewith  sent)  which  it 
leapevtfully  snggeated  for  your  consideratiun.  It  might  be  used  satislactorily.  Thii 
ia  to  drive  strong  guide-piles  in  rows  aLjout  1.5  feet  apart,  and  then  bolt  timber  hewn 
on  two  aides  only  1  foot  thick,  solidly  together  forming  a  wall  from  bottom  to  l 
height  of  3.5  feet  above  low  water,  with  necessary  braces  at  top  of  piles. 

Ad  objection  to  this  is  its  liability  to  undermine  and  scour  deep  holes,  but  it  aiigbl 
be  prevented  by  first  fastening  to  the  bottom  timbers,  before  sunk,  a  brush  apron  el- 
tendiug  S  or  10  feet  above  and  below,  which  might  be  made  to  rest  evenly  on  the  bot' 
torn  uud  bold  thereby,  an  occasional  rough  pile  being  driven  tbrough  it.  The  rough 
piled  would  also  act  as  fenders  to  save  the  jetty  from  thrusts  of  rafts.  &,c.,  Boating 
with  the  current.  It  is  believed  that  there  would  be  more  or  \e.na  si-ttling,  till  limn 
to  sconr  is  reached,  and  sooner  or  later  an  extra  piece  nf  limber  would  have  to  b^  put 
In  and  bolted  to  the  others,  iu  order  that  the  top  might  be  made  to  again  reach  Uic 
braces.  The  material  required  for  sucb  structures  would  b«  only  fitst  class  fur  m 
maoh  of  .them  as  might  be  above  the  low-water  level.  Brush  Jetties  are  not  tbongbt 
favorably  offer  this  stream.  Their  bright  above  the  bottom  reqairing  larce  qaknti- 
ties  of  packing;  material  would  make  them  Bxpensive.  Aside  irum  this  the  Wseca- 
Riaw  wat«r  depositing  no  clay  to  "chiuk  up"  the  brnsb,  it  would  never  become  tight, 
ftod  much  water  would  constantly  be  wasted  through. 

There  ia  uo  reason  known  to  the  writer  why,  if  Jetties  wero  properly  constructed, 
contracting  the  width  of  the  river,  thus  directing  the  carrent  and  anceloratia^  iU 
Telocity  upon  oertaiu  fixed  lines  together  with  some  dfRdging,  the  end  desired  luighl 
Dot  be  attained  and  remain  so  permanently.  From  all  the  ioformation  attainable  on 
the  subject,  it  would  appear  that  to  supply  the  prenent  demands  of  commerce  ou  ^ii 
river  a  depth  of  I2.b  feet  at  the  low-water  stage  of  the  lunar  tiilus  would  be  sudlcteni 
to  Bncksville,  and  12.5  feet  at  the  average  high-water  stage  of  gome  tide«  from  thsl 
point  to  Conway.  Bncksville  is  a  place  of  some  itnuoTtauce,  at  which  a  large  trade, 
especially  iu  lumber,  timber,  and  ^iu^les,  is  c«rried  oo  annually. 

With  the  above  in  view,  the  following  estimates  are  mails  of  the  probable  cost  el 
oompletiug  the  improvement  of  the  river  between  Conway  and  its  mouth : 
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In EoniinDiQK  the  impn>TeDient  of  the  Wuccamair  Rivor,  I  noald  r««pectfii1l;  reo- 
onnod  thutbe  work  lie  extended ac  leaxt  m  far  up  m  Rue ve«  Ferry,  upprnxi ma Mly 
W  miles  above  Conway,  with  the  view  of  obtftiuiog  3  feet  depth  at  low  wat«T.  The 
ptinctpal  obatnictions  to  navigation  are  giinhnn  lugs.aua)^,  and  overhanging  treea, 
vbieh  prerent  lunoh  commerce  from  beiiiK  carried  on  over  thia  portion  of  the  Bireani. 

Tbe  Work  to  he  done  first  in  preference  iH  clearing;  the  river  of  the  above-nieiitioned 
olnImctioDa  to  uavigation  for  light-draught  ateaiiihoata.     Fur  the  removal  of  those 
otMinetions,  the  following  estimate  is  reapeotfuU;  anbrnitted: 
Onctinudrcd  and  twenty- four  mi  tea  from  Couwuj-  to  Reaven  Fcirj',  at  (300 

par  mile,  40  logs  and  stninps  at  |5  to  ho  removed  from  channel,  60  large 

UHsatd.and  400  small  trees  at  10  cents (37,200  00 

Fur  il.root  navigation  to  Conway  at  high  water 15,000  00 

Total 53,200  00 

Q'iMtal  HUperiDtendenc«,  per  year  )  -  -,„.  ,^1 

L««l«ipeirnt<Ddeno«,pi?yrir      \    5,2^0  00 

Add  10  percent  for  continguncies 5,aM)  CO 

Total , 68,640  00 

Tit  forrgoing  eatiinate  for  work  below  Conway  is  sobject  to  modification,  an  infor- 
"Uioii  ma;  be  obtained  relative  to  stretches  of  the  river  not  iDclnded  in  recent  sur- 
^fjt-  The  work  recom  in  ended  to  be  done  next  in  preference,  is  secaring  the  desired 
"IilhiDpon  tbeBboals.  The  velocity  of  the  fluvial  cnrrent  Is  snppoaed  to  be  greater 
*h«i  tbs  water  is  higher  thau  it  was  when  the  foregoing  observations  were  recorded. 
To  utIts  definitely  at  it*  exact  apeed  wonld  QecessitaCe  the  making  of  daily  triala 
"Mg  ihe  flush- WBtiT  seoaon, 

NofWimaio  is  submitted  of  probable  cost  of  completing  out-offB  at  Through  Creek 
M  Indian  Creek,  sheets  B  and  C,"  beoaase  It  is  believed  that  this  work  Is  not  nf  so 
^">i  ininortRace  at  present  as  to  deserve  snch  an  expenditure  of  money  as  would  be 
*''**"l  for  same. 

Tbt  tcntls,  for  want  of  snfflcient  water,  only  go  as  liigh  nn  as  Bnck»>vil1o. 

TLpAfiuiiers  ran  tii  a  point  approximately  40  miles  above  Conway,  which  town  has 
""tlofon-  been  considered  the  head  of  navigation,  bnt  since  the  oommorce  is  growing 
t"  raeh  in  extent,  bronght  about  by  the  recent  establishment  of  a  regnlar  line  o? 
"Mfliera,  it  is  thoiislit  for  this  reason  that  the  limit  to  the  uavigntinn  at  present 
><;bl  be  Ipug'beued  to  the  point  reached  by  the  boats.  Large  qnantities  of  hewn 
|^i>«r,  ahingles,  and,  at  least,  65,000  barrels  of  naval  stores,  and  .'■00  bales  of  cotton  are 
J^gliNown  by  river  from  above  Conway,  and  ahont ;), 000  tons  of  general  merchan- 
>}■' ire  yeirlv  carrinl  nn.  I  Inam  the  improvement  most  needed  above  is  clearing  the 
"lontl  of  logs  and  overhanging  trees.  The  Wuccamaw  country  is  withont  the  cou- 
^nirnee  of  railroada,  aud  the  i>enp]e  look  to  the  river  entirely  as  an  ontlet  fur  their 
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'                 h. 

112.  lit 

1,B80 

U 

10 

10,177.000 
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•^S 

1S;?5 

SM.7« 

Id  addition  to  th«  above  tbere  are  ahipped  from  the  riTerinooiuiiderableqDkDtitlea, 
bat  of  wfaicb  no  reliable  liKares  could  be  obtained  as  to  valae,  &e.,  frait,  potatoes, 
wiue,  salt  and  fresb  fieb,  Wild  game,  poaltry,  esga,  &a. 

IMPORTS. 

General  marchandiBe,  ha;,  salt,  lime,  fertilizers,  drv  goods,  groceries,  &c.,  tons 
eatiuialed,  10,400 ;  valne  estimated,  |T28,000.  Of  the  'toeenoiag  about  400  bal.-a  of 
cotton,  ti  baloB  of  bides,  6  bales  of  wool,  tiO.OOO  barrels  of  naval  utnrea,  l,iiOO,000  feet 
lumber,  H  barrels  wux,  and  5,200  trone  general  merchandise  are  shipped  to  and  from 
Conway,  beBi<lea  all  llie  fruit,  one-half  of  the  potatoea,  tbree-qoarturs  of  the  egga, 
and  all  the  wine.  The  oomujeroe  bas  been  earned  on  by  two  steumers  rnnniu);  reen- 
larly,  aboat  TO  sail  of  vessels — the  average  carrying- tonnage  of  aacb,  approiiiuat«ly, 
is  5(K) — and  numerous  pole-flats.  Up  U>  the  year  1M75  ail  tho  exports,  except  Inmlier, 
sbiOKli's,  and  some  of  tbe  prodacts  of  the  lower  river,  were  carried  from  above  to  Pot 
Blon  I^anding,  49  miles  from  Georgetown,  in  pole-flats,  and  shipped  thence,  by  about 
14  sail  of  lighl-drangbt  vessels,  yearly  to  its  destination.  About  40  sail  of  larger  vea- 
sets  were  required  theo,  besides  the  above,  to  transport  lumber,  Ac,  from  points 

Dnring  the  year  1OT5  the  total  probable  value  of  the  exports  for  the  river  nmouuted 
to  f433,374.  No  approximate  value  can  be  arrived  at  for  the  imports  for  the  same 
time.  Towards  tbe  close  of  that  year  a  small  steamer  was  put  on  the  river  from  Con- 
way down.  ComparisoUB  made  between  the  present  year  and  that  of  1875  indicate  a 
steady  increase  of  the  biiRiness  on  this  stream. 

It  is  believed  that  if  deeper  water  could  be  farniBhedorer  the  shoals  new  indttstries 
wotild  spring  up,  wbicb  would  no  doubt  increase  the  cohimeroe  much  more  r^idly. 
Mill,  oousequently,  the  prosperity  of  the  adjacent  oonnlry. 

Tbe  diHtances  given  are  necessarily  very  iiocertain,  being  arrived  at  from  the  speed 
of  boats  i-uuDing  on  tlio  river.  These  distances  are  subject  to  change,  as  the  sUnam 
may  be  lueasDied  in  oonCinniDg  the  improvenieat. 

Machinery  was  hirwl  and  luaterinl  and  supplies  purchased  in  open  market. 

In  connection  with  the  work  I  wiBh  to  add  that  Mr.  Thomas  O,  Stuart,  time-keeper 
of  this  work,  has  been  prompt  and  etUcient  iu  tbe  perrurmance  of  bis  duties. 
Very  reBpeotfully,  your  obeUiunt  servant, 

RKta  Whitford, 

Capt.  W.  H.  UtXBY,  AtiUlaxt  Kngiiua: 

Corpt  of  Engineer*. 


Mil. 

IMPROVEMENT  OF  GEORGETOWN  HARBOR,  SOUTH  CAROLINA. 

The  amouDt  appropriated  by  act  5th  Jaly,  1884,  together  with  tbe 
ftiiida  available,  was  too  small  for  economical  work,  but  improveineDt 
was  80  mucb  needed  that  email  immediate  actual  results  were  regarded 
as  more  valuable  than  larger  but  delayed  possible  oues. 
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Work  was  as  far  as  possible  done  by  contract,  in  accordauce  with  tbe 
followiDg abstracts  or  proposals: 


.. 

Ki«a  ind  addnw.  of  blddin. 

.JSU 

PrlMpet 
cubtoyatd. 

B««Hkl. 

■ 

V^^nAgtDg  C««p«.T.  WUmtog- 

Id  «»*■. 

1 

OmU. 
1!1 

CoDDcMM  on  or  bttort 

MOT.IOW   1ft,  IBM.    Uld 

IWt,  uid  more  not  t*u 
thu  lOAM  onbio  yard* 

The  coDtroct  was  awanled  to  Mr.  Cephas  Gilbert.  His  work  was 
commenced  8t1i  December,  1884,  and  continued  to  30th  Jnue,  1885; 
30,934  cabic yards,  in  all,  of  sand  and  mud,  3  lugs,  and  75  stumps  were 
removed  from  the  dredged  channel. 

The  special  work  of  the  year  was  as  follows : 

Between  8th  December,  1884,  and  30ch  .Inne,  1885,  the  contractor  kept 
ooe dipper  dred^<^  at  work  the  greater  part  of  the  time,  slopping,  how- 
ever, (lariDg  several  weeks  for  repairs  to  its  machinery.  A  very  nnex- 
p«t»ily  large  number  of  large  cypress  stumps  were  encountered,  and 
ihework  was  much  delayed  in  coitseqneuce.  Mainly  for  this  reason 
the  original  contract  was  extended  in  time  until  23il  January,  1886. 
Untler  these  clrcnmstaiices,  the  amouut  of  work  done  was  mnch  less 
tliu  expected ;  but  by  the  30th  June,  1385,  a  channel  abont  '2,640  feet 
long,  and  12  feet  deep  at  mean  low  water,  was  cut  entirely  through  the 
bar,  with  SO  feet  width  over  860  feet  length,  6U  feet  width  over  the 
next  Tl'O  feet  length,  40  feet  width  over  the  next  120  feet  length,  and  20 
feet  width  over  the  remaining  040  feet  length.  Further  work  will  be 
confined  to  the  uarrowest  jioints  of  this  channel  so  as  to  secure  a  uoi- 
fonn  width  of  at  least  60  feet  with  the  fuoAi  now  available. 

Doriag  the  past  year  tbe  work  has  been  carried  on  with  great  vigor 
andtboronghness  by  Assistant  Engineer  B.  Whitford,  whose  full  report 
i«»ppeDded. 

Becommendations  for  future  work  are  as  follows :  That  the  above  im> 
I^vemeDt  be  completed  in  accordance  with  tbe  present  approved  and 
■dopted  project,  so  ^s  to  secure  a  channel  12  feet  deep,  at  mean  low 
*at«-,  and  about  200  feet  bottom  width,  entirely  through  the  bar,  at  a 
total  expense  of  (30,000,  including  the  funds  ($3,560.16)  now  available, 
to  be  appropriated  in  two  yearly  instalments  of  (20,000  and  (10,000, 
rapevtively.  Further  improvement  so  as  to  increase  the  depth  and 
vjdtb  of  this  channel  is  not  recommended.  However,  it  is  desirable 
that  this  channel  should  be  continued  by  a  similar,  easy,  well-marked, 
•nd  well  defined  channel  entirely  through  the  upper  [lortion  of  Winyaw 
Btf.  With  this  object  in  view  a  survey  of  tbe  en  trauce  to  Georgetown 
Harbor  through  TCinvaw  Bay,  Sonth  Carolina's  desirable  aud  is  reo> 
■Htmended  as  an  extension  of  the  Georgetown  Harbor  improvement. 

Qm^Mowii  u  •  port  of  entry. 
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Mtmeg  itat«ment, 

July  1,  IWM.  amoant  Miilftble |J,OCO» 

Amoant  appropriated  by  act  approved  Jnly  5, 1884 5,00u  OO 

u,ooooc 

July  1,  1465,  amount  espeoded  dnrlng  flsoal  yaar,  exotnaiTO  of 

ontgUodiiig  liabilitiea  July  1,  18-4 $5,750  80 

July  1,  leS-'i,  outataudiQK  liabilitiea S,6S3  05 

8,4aS  SS 

Jnly  1,  leSii,  amount  available 3,566  15 

{  ADioant  (estimated)  required  for  oompletion  of  existing  project 30. 000  OO 

j  AniountthatcanbeprotttablyexpeadedintiscalyeareiidiDK JnD€>30,1687    20,000  00 
\  Subtritud  in  coniplianre  with  reqntr«raenta  of  aeclion  2  of  river  and 
I      harbor  acts  of  18t>e  and  18A7. 


RXFORT  OF   MR.    RXID  WHITFORD,    ABBIBTAIfT  ENGLNKXK. 

UmTKD  Btatrs  Enoixker  Offick, 

Oeorgetmim,  3.  C,  Jvnt  30,  1683. 

Captain;  Ihave  the  honor  to  make  the  following  report  of  work  improving  OrorgS' 
town  Harbor,  South  Carolina,  for  fiscal  year  Just  ending. 

A  contract  for  ili«dgiiig  was  entered  into  with  Ur.  Cephas  Gilbert,  and  operations 
commeDced  nt  the  lower  end  of  the  channel  proposed  to  be  made  through  the  shoal  at 
the  month  of  Sampit  River,  on  8th  December,  18^.  At  this  point  large-sized  cypress 
BtumpB  were  found  deeply  rnoted  in  the  bottom.  To  nvnid  llieni  till  preparationi 
might  be  made  regularly  tot  their  removal,  and  thinking  a  cut  mi^tht  be  tintshed 
tbrongb  to  Wiayaw  Bay,  so  as  to  escape  them.  I  he  dredge  was  allowed  to  begin  at 
the  upper  end  ol  the  channel.  When  a  cut  had  been  completed  down  for  about  1,S00 
feet  Mtnmps  weru  again  encountered  and  a  second  time  the  dredge  hauled  back  to 
aoolher,  and  after  proceeding  for  atradt  600  feet  the  result  proved  to  be  the  same. 

It  was  now  determined  to  try  a  cnt  on  the  extreme  eastern  Mde.  As  the  stumps 
projected  from  Sampit  Point,  it  was  thonght  likely  that  they  did  not  ext«nd  so  far  •* 
to  reach  the  cut  now  nndertaken,  and  that  it  would  be  put  through  with  dispatch; 
but  after  going  down  about  the  same  distance  stamps  once  more  appeared,  which  w«« 
convincing  that  the  "  stumpy  area"  stretched  entirely  across  the  uhanuel  proposed  to 
be  dredged.  To  arrive  approximately  at  the  extreme  eastern  boundary  line  of  tbia 
area,  a  aoisting  machine  (having  a  steam  force-pump  of  considerable  power,  with 
iron  piping  through  which  jets  of  water  were  dlschargod)  was  employ*^  to  probe 
thoroughly  the  bottom.  This  having  been  dnne,  a  map  showing  the  boundary  lines 
of  the  stumpy  area  as  fixed  by  the  probing  pipes  was  sent  you  some  time  since.  It 
was  decided  that  no  change  could  be  made  \a  the  dirvction  of  the  original  lines  Inid 
out  for  the  channel  withont  bringing  abont  very  marked  cross-currents  uf  both  ebb 
and  flood  tides,  which  in  all  probability  would  fill  ai>  the  cut  about  as  soon  as  exca- 
vatoil  unless  expensive  diking  was  resorted  Ui;  am!  for  these  reasons  there  would 
be  no  deviation  IVom  the  first  Hues  fixed,  which  lie  generally  in  the  thread  of  the  ehb 
current.  This  will  likely  prevent  any  filling  in.  Pending  the  decision  as  to  a 
change  the  dredge  was  kept  at  work  above  the  "stumpy  area  " 

At  present  the  work  has  been  flnished  oii  cnt  number  8,  13  fret  deep  at  mean  low 
water,  and  'iO  feet  wide,  to  tbe  13-foot  depth  in  Winyaw  Bay.  Ther«  have  been  a  total 
of  3<).!)24  cubic  yards  of  material  removed,  3  logs,  and  75  stumps  of  trees  of  1  foot 
and  over  in  diameter.  8hi«t  O,*  herewith  sent,  shows  work  completed  and  to  be 
done;  also  the  approximste  boundary  line  of  the  stumpy  area.  The  completion  of 
Ibis  work  will  be  of  very  great  Imnetlt  to  the  commerce  of  Georgetown,  and  among 
many  of  the  advantages  to  be  derived  from  it  is  that  the  shoal  obstructing  the  en- 
trance to  the  harbor,  once  removed,  will  permit  vessels  t-o  leave  Georgetown  and  orow 
tbe  bar  at  the  entrance  to  Winyaw  Bay.  16  mites  off.  on  the  same  tide.  At  pr««ent 
much  time  is  taken  and  expense  caused  by  having  to  carry  the  soH-going  vettaels  orer 
this  shoal  at  onp  high  water,  and  then  the  next  one  must  be  awaited  to  carry  them 
over  the  outer  bar,  which  may  consume  twenty-four  hours'  time  from  Brat  (o  last. 

The  existence  of  th<^  stumps  has  greatly  retarded  tlie  progress  of  the  work  and  veij 
materially  increased  ita  cost  over  the  first  estimate.  There  was  no  provision  nuMle 
for  them  in  that  estimate.  Common  excavation  of  mnd  and  sand  was  only  expected. 
It  is  now  fonnd  to  be  a  fact  that  a  large  proportion  of  the  bottom  of  the  entire  lower 

*  Omitted. 
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hAlf  of  the  propoaed  cbaaael  ia  tbiokl;  «OTered  with  foTmtd*bl«  atnmiM,  which  wil 
be«ipeiiBiTe  to  remove. 
1  would  respectfully  recomineDd  h  oODtinuation  of  the  work  under  the  eiUtinf; 

deot,  which  coQtempUtes  fumiBbing  a  channel  200  f^t  wide,  with  a  depth  of  13 
»t  mean  low  water.  It  ia  hardl;  jioMible  to  even  aiiproxtmaie  the  niiiulier  of 
rtDOips  left  to  be  removed,  bat,  taking  all  thiDgH  into  uunaidLTatioti,  to|;etlior  with 
the  eiaminatioDs  made,  their  nnniber  ia  tabeu  an  given  in  the  eatimace  of  the  jirobable 
eoetof  completing  the  existing  project,  whiuh  1  reapeiitfully  Hubuiic  for  your  coueid- 
eratiou,  as  follows: 

SDOitampa,  atflOeach liO.OOO  W 

4.500  cubic  7 linls  excavation,  at  lii.5  ceuta  ptr  yard ri,CU5  IN> 

General  Buperiuteudcuve,  pur  year ..       l.UiH)  00 

Local  Haperiateudeoce,  per  year ... 1,&00  00  - 

Total 28, 1%  00 

Add  10  per  cudc.  for  cuutitigeucieii 'i.tili  50 

Total 30,937  50 

The  cost  of  doiug  the  work  is  based  on  the  (iresent  prices  received  liy  tbe  contractor. 
Tilt  importance  ufGiMirgelowu  as  a  commercial  center,  it  is  thought,  eutitlBH  tt  to  the 
eompli-liou  of  thin  work  fur  the  commerce  and  lienedtof  navigatiuu  of  ite  barlwr. 
Tbe  lale  Capt.  Uliarles  B.  Phillipa,  C(irps  of  Engineers,  ULited  Sta tee  Army,  fully 
act  furtb  in  liis  re|H>rt  at  tbe  time  of  the  survey  made,  iu  counectiou  with  tliu  al>ove 
work,  Ibe  pntniineuce  I'f  Georgetown  in  a  commercial  sense.  I  take  the  lilHirty  of 
copfiog  an  extract  from  Captuiii  Phillips's  report,  as  follows:  "Georgeluwn  iaiiitnated 
00  the  head  of  Winyaw  liay,  South  Carolina,  at  the  confluence  of  the  fee  Dee,  Wacoa- 
niaii.  Black,  aud  Sampit  rivers.  It  is  a  port  of  considerable  and  ^rowiug  iiup^rtunce, 
and  will  iM^oine  a  large  city  when  its  natural  advantage*  are  made  iisu  of.  It  la  tbe 
uiaral  outlet  of  a  voat  section  of  fertile  country,  the  principal  producta  of  which  are 
eotiDu  and  rice.  Almost  inexhaustible  igusutitiea  of  timber  and  naval  stores  are  also 
to  be  found  ou  tbe  streams  tributary  to  Winyaw  Bay." 

I  am  indebted  to  Mr  Jobu  1.  Hazard,  a  prominent  busiueaa  man  of  this  place,  who 
ii  largiOy  interested  iu  shipping,  for  the  inclosed  coiumuuicatiou  concetniui^  the  vom- 
mercB  of  the  harlror. 

Uy  llianka  arc  due  lo  Mr.  W.  C.  Johnstone,  inspector  of  this  work,  fur  the  thor- 
0Dj[b,  rfficient,  and  prompt  performauce  of  his  dnties.  TUere  is  no  better  place  to 
eiprvaamy  t  hanka,  also,  to  Mr.  William  Alden  James,  rodnian,  for  tbe  fHithtulauil  Intel- 
ligBDt  manner  of  bin  assistance  to  me  in  his  duties  connecteil  with  the  variuns  worka 
nodrr  tbis  offloe.  He  is  recommended  aa  a  faithful  atid  hard  wurkur  wherever  his 
aervices  may  be  neealed. 

Very  respectfully,  your  ol>edlent  servant, 

Bbid  Whitvobd, 
J  nil  tail  t  Engixttr. 

Capt.  W.  H.  BlXBT, 

Corp*  a/  JSnginttTt. 


I,  8.  C,  Junr  13,  1SS5. 
UUR  Sir  :  Iu  couiptianoe  with  yonr  r&quest  I  take  pleasure  in  furnishing  the  fol- 
loaiug  ooDimeraial  statistics  fur  Qeorgetown  Harbor,  South  Carolina,  for  the  year 


Artielea.              ,  QoMUtj.  |     Talno.     ];              Artloloa. 

Qo«titr. 

T»lo«. 

l.WO 

200 

M 
BO 

E^::;;:.v:;i.£.':: 
K::::::;::-'TK:: 

76.500            Ma  7S      Rimsh  riee. ilo-.. 

1M,5M      2!H.8M  OO  |    Bl»ill  w.lDut f.t.. 

*,u8,4oi;«i)«oi-  w'iS'e'.iiiii^^b^u:; 

1,MD  I      2,426  00   ,  CDCIon-aeed auk*.. 

18        1.800  00  ;^T«llDW bam-1... 

Hj     *'moiIo     ^'*°''*' ■"*'■- 

iWOOO 

1,100  00 

■•■sss 

»0D0 

1,  US.  188  14 

«f>n«W«T« 

ii,(wo         moo, 
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The  «ppn>xiin«te  valne  of  importa,  coosiating  of  geoeral  merchuidiae,  baj,  nit, 
lime,  fertiliEcra,  &.C.,  is  9954,000  to  Georgetown  proper,  uid  f7C6,000  to  np-rJTct 
laDdiuga, 

Tbe  cuminercfl  in  cmrieil  on  by  aboat  30  sail  of  tea-goinK  veaseta  of  about  300  t«M 
(average)  capacity  each.  Then;  are  alaoTsteameTBeniplujredon  tberiveraand  plfing 
betwt«u  thU  port  auiJ  CharleBton,  S.  C. 

Two  flrnt-clnna  tn|{-boata  ilu  tbe  towing  bdiI  are  bept  qnite  bnsy  daring  t1i«  eatin 
year.  lu  ndditiun  to  the  above  thrre  ara  numerotisBniallaailing  craft.  poTe-flata,  and 
other  boatH,  liriiif;jii|;  ami  taking  freight,  but  of  which  no  account  can  be  gotten. 

The  iniportniice  of  Georgetown  aa  a  eomnjercial  Hea-portcan  hardly  bo  exaggerated. 
Tliis  Htatement  would  perhaps  not  beanstaiued  by  the  preficntactnal  vol  nine  i>r  tra^le, 
which  centers  hero,  but  viewed  in  the  lijihtof  pr.iwibilitiea  it  is  more  thnn  jnntitiable. 
8ut  like  a  jewKl  at  the  monthn  of  fonr  great  rivern,  which,  with  their  tribritarin, 
'  water  oni'-half  of  the  State,  the  town  is  |>at«ntially  tlie  ecinal  of  the  most  thriving 
autl  proHperona  sea-port  on  tbe  Bonth  Atlaotio  ooaet. 

The  rivers  which  empty  into  the  Winyaw  Bay  at  Geonretown  penetrate  the  m<iat 
fertile  n>gionB  of  the  Ktate.  There  are  no  more  prndnctive  laniis  iu  the  South  tbaa 
those  WHti-red  by  the  Great  Pee  Dee  and  Wateree  rivers.  Along  the  Ssntee  are  liiiind 
ImmenHc  quantities  of  timlierof  the  finest  quality  for  liuiMing  and  shipping  purpoew. 
It  niav  saiely  Imi  asserted  ihat  tbe  only  obstacle  to  tbe  duvelopmeni  of  this  territory 
and  tfie  eatatilisiimeot  of  a  large  traile  between  it  and  Georgetuwn  is  tbe  laok  of  ■ 
autHcient  ilepth  of  water  nu  the  bar  to  aiTCommiKlate  ocean-going  vessels.  As  long  as 
tbe  greatest  attainable  depth  does  not  eieceil  the  present  max imn in,  there  will  he 
little  or  DO  chance  of  VHtaliliHhing  a  direct  Knropeau  trade.  But.  wilh  an  incn^aai-  of 
6  or  S  feet,  there  can  l>e  no  doubt  that  a  flourishing  export  trsde  in  lumber,  naval  atorea, 
cotton,  and  ri<;e  wonhl  at  once  spring  into  existence.  Tbt'iie  possibilities  are  enbaneed 
by  the  fact  that  a  tmnk-linu  connecting  Gi^irgi'town  with  the  West  is  now  in  coutcm- 
plaliou  and  work  on  a  portion  of  it  actually  begun.  Snch  a  railroad,  in  coniifction 
wilh  a  deepened  bar,  would  give  an  astonishing  impetus  to  the  bnsiueHS  of  George- 
town and  elevate  her  to  tbe  rank  of  a  first-class  neapnrt  wilh  a  rapidity  that  woald  be 
phenomenal.  It  wniild  make  Georgetown,  in  f.tct,  what  she  is  already  by  nature,  tbe 
outlet  anit  distribntiDg  point  for  nine-tenths  of  the  pmlnee  of  the  whole  of  that  por- 
tion of  the  State  lying  north  aud  east  of  the  Santee  Kiver.  as  well  as  of  a  conHiderable 
belt  of  territory  skirting  that  river  on  the  south.  This  slalenieot  does  not  include 
the  enormons quantity  of  priHince  that  would  probably  aeek  this  port  from  North  Caro- 
liDa,  Te[ines8i«,  and  neighhoriog  States. 

Owing  to  tbe  inability  of  Genrgetown  to  improve  her  natural  advantagea  and  de- 
velop hrr  ualtiral  resources,  a  forci'd  and  nnnntural  condition  of  things  has  arisen,  by 
means  of  which  the  bulk  of  the  produce  from  this  sectiou  of  the  country  haa  beeti  di- 
verted from  its  proper  channel  and  compelled  to  seek  an  outlet  elsewhere.  Other 
seaports,  both  to  tlie  north  and  t^i  the  south,  have  thus  prospered  at  tbe  expense  of 
Georgetown. 

It  IS  my  sincere  conviction,  arrived  at  after  considerable  thought  and  roBection  on 
tbia  subject,  that  this  abnormal  st«te  of  things  could  be  removed  and  the  natnral 
eqnilibrium  restored  by  iocreaftitiK  the  depth  of  water  on  the  bar  at  Georgetown,  and 
thus  enabling  her  to  fnmiHb  thu  shipping  facilities  necessair  to  accomuind*te  the 
business  that  would  flow  down  to  ber  wharves.  As  was  said  by  Uapt.  C.  B.  Phillips, 
of  the  Corps  of  Engineers,  in  a  former  report  upon  a  anrvfy  of  Qrorgetowu  Hartrar, 
"It  is  a  port  of  considi  rable  and  growing  impurtaiice,  and  will  become  a  large  city 
when  its  natural  advantag"S  are  made  nne  of.  A  review  of  the  trade  of  Georgetown 
dnring  the  post  year  exhibits  u  slight  falling  off,  which,  however,  is  properly  attrib- 
utable to  the  general  depression  that  hut  aff>>cled  every  bratich  of  industry  ditriug 
that  period.  The  only  wonder  is,  that  the  nniver-ml  stagnation  haa  not  produced  a 
morrt  marked  effect  upon  the  volume  of  bnainess  done  at  thin  port.  Considerini;  tba 
widespread  decline  of  valnen  and  oonlractinn  of  commerce,  tbe  decrease  in  the  amaiuit 
of  trade  done  by  Oeorgotoivn  is  aiirprisingly  small. 

One  feature  of  niir  cotnmerce  deserves  special  notice,  and  that  ia  the  increase  in  the 
nnmber  of  large  threa-ma.iled  vessels  engageil  in  the  carrying  trsde.  The  tonnage  of 
these  vessels  ranges  from  400  to  500  tons  each,  and  they  are  fast  snpersedini;  the 
smaller  craft  whioK  once  proved  equal  to  the  demand  of  the  tradn  This  ohange  in 
the  character  of  our  vessels,  their  greater  draught  of  water,  their  superiority  of  con- 
alrnctinn,  and  the  greater  amount  of  capital  invested  in  them  f»>iisillnle  a  strong 
argument  for  the  increase  of  water  on  the  bar,  not  only  in  order  to  facilitate-  com- 
merce, bnt  also  to  protect  as  much  as  poani  hie  from  loss  by  unsafe  Davigaiiim  the  large 
amonnt  of  capital  invested  in  these  vessels. 

I  append  the  following  slip,  taken  from  the  Trade  Be  view  for  the  year  18W3: 

"Georgetown's  nnrivaleil  natural  advantages,  great  as  they  are.  lack  one  important 
feature — asnfflcienldepthof  walronhersca-liar.  The  hi(;hesl  attainable  depth  in  now 
14  to  14.5  fear,  which  ran  only  he  hail  on  spring  tides  or  during  the  prevaleni^e  of  e»Mt- 
erlf  winda.    The  average  depth  is  13.5  to  13  feet.     Unless  improvements  can  be  had 
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in  Ikit  direetioD  it  ia  evident  Ibat  Qoorguloyra  cannot  beoome  to  any  considerable 
ci(n(iiii*tribntiitg  point  Tor  foreign  expuH«.  Butas,  witbuni  this,  Hhriannot  bope 
l0  tiTtl  or  e\ra  emulnte  the  oi-ber  A'luniio  seaportn,  tbe  deepening  of  lier  bar,  by 
wj  ijTtMii  wbicb  may  be  foitod  pr»ctii'»ble,  becomes  a  mattt^r  of  tbe  hiulicst  iinpor- 
wnf*.  With  tbe  poBeibility  of  railroad  ciiimection  with  the  West,  and  her  present 
gMfnphical  position  at  the  coofluence  of  Rtri-ama  which  drain  more  than  one-half  of 
■lit  <»DDtie«  (if  the  State,  RmbracmK  in  their  anta  vuxt  tracts  of  enornioiiB  fertility,  it 
nujnotiiDmsonably  Ireadlrined  that  Gt-or);et own  baa  Htroag  claims  upon  tbe  General 
Gofrmment  for  appropriations  to  be  apjilied  to  this  (treat  work." 
I  aui,  Tery  respectfully,  joar  obydient  servant, 

John  I,  Hazari>. 


IMPBOVEMENT  OF  SANTEE  RIVER,  SOUTH  CAROLINA. 

Tbe  amonnt  appropriated  by  the  act  of  5tb  Jaly,  1884,  together  with 
tk  futids  then  nvaihible,  was  too  small  for  ecoiiooiical  "ork,  but  im- 
pruTeaienl  wae  8o  miK-b  needed  tbat  small  biimedmte  actoal  results  were 
re£»n!iHl  as  more  valuable  llian  larger  but  delayed  possible  ones. 

Owiug  to  the  experimental  nature,  it«  variable  features,  aud  the  dif- 
flralty  of  properly  specifying  it  beforehand  and  inspecting  it  after- 
•inis,  the  work  was  allowably  done  by  hired  labor  and  the  purchase 
of  natehaU  in  open  market. 

The  Hjiecial  work  of  the  year  was  as  follows : 

Work  was  contiuned  during  tbe  whole  year,  and  was  confined  entirely 
to  dredging  along  tbe  )iro|M)sed  line  of  canal.  Buried  cypress  logs 
and  veins  of  hard  sand  were  encountered  in  unexpected  amounts, 
modi  delaying  the  progress  of  tbe  work.  Duriug  several  weeks,  but 
at  the  exi>en8e  of  the  dredge  owner,  the  dredging  was  stopped  entirely 
for  necessary  repairs  to  the  mftchinery.  In  this  way  5,915  linear  feet 
o{  oiDal  were  dredged  to  30  feet  width  aud  6  feet  depth  at  low  water, 
and  47,625  cubic  yards  of  material  removed  therefrom. 

A  careful  but  inex)iensix'e  stadia  survey  was  made  of  the  whole  of 
H«aqQit4)  Creek,  and  also  of  the  finished  and  proposed  cuttings,  so  as 
toMrte  as  a  sure  basis  for  future  work. 

Th«  location  aud  sarronndings  of  the  projected  draw-bridge  were 
tumioed,  and  plans  for  its  construction  were  drawn  up  ready  for 
fctore  use. 

The  canal,  as  far  as  finished,  should  have  its  caves  redredged  and 
fbould  then  be  revetted,  but  the  available  funds  are  not  sufilcient  to 
jnniry  the  present  commencement  of  this  work. 

bnriDg  ths  past  year  this  work  Las  been  carried  on  with  great  vigor 
>pd  tborongbness  under  tbe  immediate  supervision  of  Assistant  Eu- 
giiie«rR.  Whitfotd,  whose  repoit  is  appended. 

l'm>mmeudatiouB  for  fuluct^  work  are  as  follows :  Tbat  this  improve- 
n»ent  be  completed  in  accordance  with  the  present  approved  and 
xioiXed  project  of  1881,  so  as  to  secure  to  tbe  Santee  River  a  straight- 
*M  canalized  outlet  through  MosipiitoOreek,  7  miles  long,  .(0  feet  wide, 
uid Greet  deep  at  mean  low  water,  including  tbe  construction  of  one 
Bmiillilrawbiidge  over  this  creek,  at  a  total  expense  of  88U,0U0,  iu- 
elnding  the  funds  (tlG,647.05)  now  on  hand,  to  bo  appropriated  in  two 
T«arly  instHllmi-nts  uf  $4U,UUU  <-ncb. 

it  i«  alao  recommended  tbat  this  improvement  be  extended  in  accord- 
*'»*  with  the  proposed  original  project  of  1880,  so  as  to  secure  a  safe 
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and  unohatmctod  7-foot  naviffation  from  tlie  mouth  of  the  Santee  Biver 
IM  miles  upward  to  Wright's  Bluff,  aud  theoce  a  siinilar  5  foot  naviga- 
tion 30  miles  further  to  its  head  in  the  Coupfiree  aud  Wateree  riveri!, 
at  a  total  expeuse  of  165,000,  to  be  appropriated  At  once  Id  a  single  Bum 
for  expenditure  diiriog  the  next  year.  It  is  now  estimated  that  this 
last- recommended  improvement  would  at  once,  as  already  shown  by 
past  experience  on  the  neighboring  Pee  Dee  Hiver,  increase  the  Saotee 
Elver  commerce  from  $1,000,000  to  $2,000,000  per  year.  Further  im 
pruvement,  80  as  to  increase  the  above  widths  and  depths  of  either  canal 
or  river,  is  not  recommended  until  commerce  shall  have  sbowu  a  further 
immediate  necessity  therefor. 

I  have  further  to  recommend  that  such  portion  of  the  aniouDt  ap- 
propriated for  the  improvement  of  the  Santeu  River,  South  Carolina, as 
is  deemed  advisable  by  the  Secretary  of  War,  may  be  used  for  acquir- 
ing the  right  of  way  fur  the  proposed  project,  tlie  aaid  right  of  way  to 
be  obtained  by  agreement  with  parties  interested,  or,  in  the  event  of 
failure  to  make  a  reasonable  agreement,  by  condemnation,  as  provided 
for  by  the  laws  of  the  State  of  South  Carolina. 
This  river  Is  in  the  collection  ilistrict  of  Georgetown,  S.  C. 

Monejf  statement. 

July  1,1d«4,amonnt  available .' )IT,019  S« 

Amount  appropriated  bj  act  approved  Jnlf  6,  1984 15,000  00 

32,04954 
Jaiy  1,  18'i'i,  amonnt  expended  dnring  6soal  year,  excliulve  of 

ontstamling  liabilities  July  1,  1)^ |I4,592  %  i 

Jul;  1,  lea'i,  outstanding  liabiiitios 609  57 

—    15,40aMl 

Jnly  1,"  IfWd,  amonnt  available ,' 16,647  05 

(Amount  (eHtimateit)  required  for  completion  of  existing  project 145,000  00 

j  Amouiitthatcanbi-pmntalily  Bxpeuded  in  fiscal  j«aremling  June itO,  1687.    UO,  000  UO 
]  Bnbmitted  in  compliance  witL  requirements  of  section  2  of  river  and 
(     barbor  acts  of  IdUB  and  1667. 


RKPQUT  OP   MB.    RKID   WHITFORD, 

Oeorobtowm,  8.  C,  Jhm  30,  1(485. 

Captain  :  I  have  the  honor  to  report  aa  follows  upon  the  improvement  of  Santee 
Kiver  fnr  QbcsI  year  ending  this  day. 

OpenttionB  liavo  been  carried  on  under  the  existing  project. 

Tlie  pr<>i;rew«  of  Che  WDrk  wafi  retArded  by  eucounterine  large  cypress  logs  deeply 
embeilileil  iu  thesuilacroBH  theUneof  the  cut,  which  were diapoeed of t>y  blasting  witb 
dynamite,  and  by  unexpectedly  byoomingin  contact  with  veinsof  densely  packed  baid 
sand  underlying  the  surfane  of  the  ground.  The  sand  was  tirst  found  at  station  lOi) 
plus  bO  (stutionB  100  feet  apart)  on  October  13,  1684,  and,  after  taborionaly  and  slowly 
cutting  through  it,  was  passed  at  atation  105,  when  the  dredge  resumed  excavating 
ordinary  material,  mud  and  black  or  bluiah  clay.  'This  continued  till  April  16,  1(^, 
ut  station  ISti  plus  44.  Here  another  vein  of  band  made  its  appearance,  and  since  thai 
time  tbe  machine  has  been  worked  with  consiilerahlediBlcnlty  and  much  delay,  caused 
by  the  UDuaual  wear  to  machinery,  reuderiiig  necessary  many  atoppages  fur  repairs  and 
removing  it  from  tbe  cat.  Tbiasandexteoiia  down  ward  from  3,5  to  5  feet  below  top  of 
cut — tbe  face  of  the  cutis  Sfeetfrom  top  to  bottom— and  frumexaminntiousmadewilh 
a  probing  bar  uf  iron,  it  reaches  from  present  poaition  of  dredge  to  withio  ^  feet  of 
Lagoon  Creek,  diatance  1,644  feet.  At  thia  point  the  sand  dips  below  the  bottom  of 
the  cut.  or  else  ceases  to  exist,  and  ordinary  material  appears  for  a  distance  of  1,7% 
feet,  when  ihe  sand  is  again  fonnd,  and  continues  for  a  diatauceof  2,'iDO  feet;  thencs 
ocdiuary  material  for  a  uistance  of  1,360  feet  to  V,  the  Jnootion  of  the  cnt  with  Uot- 
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toCraek.  (SaeSlieetC*, profileoftbeei 
Th«»ide  uftbe  cnt  baa  caved  lewuad..  ._. 
the  l4M  completed  9,700  feet  tbitii  it  did  for  tbe  9nt  4,!M)0  feet.  This  bu  probably 
been  due  p»rti«l!y  to  the  eiisteDce  in  tbe  last  portion  of  the  out  of  more  compact  soil 
on  wbieh  to  tbrovr  tbe  excavnted  stntT,  and  partially  to  the  construction  of  a  dam 
ftcrow  the  cut  l^biad  tbe  dred^.  By  tlie  latter  meana  the  cat  is  kept  constaDtly 
Slled  with  water,  wboee  volume  no  doubt  helps  greatly  toward  holding  op  the  edges 
of  tbe  cnt.  There  have,  bowerer,  been  some  cavea  (ine  Sheet  C*),  which,  when  they 
occur,  oiten  force  tbe  hull  of  the  dredge  asaiDst  the  uppoaite  side  of  the  cut,  delaying 
the  work  autil  she  cau  be  extricated  "by  bauling  back." 

Certaiulj  all  of  the  above-mentioned  oUetacles  have  very  materially  increased  the 
oort  of  cork. 

It  i«  vht;  likely  that  the  settling  of  the  bank  haa  forced  the  bottom  of  the  cut  op  in 
places.  ptodncitiK  a  somewhat  lew  depth  than  that  required. 

When  the  deptDB  show  less  in  sand,  fl  ia  doabtleas  caused  by  this  material  leaking 
from  tbe  buckets  as  they  ascend  the  crane  to  the  well  at  the  top  of  dredge. 

Very  little  extra  work  will  be  necessary  to  restore  the  cat  to  its  deeirod  depth,  as 
the  difforeuoe  is  only  slight. 

Tlie  "  throw  "  uf  the  dredge  is  40  feet  from  edge  of  cnt ;  but  notwithstanding  this 
extra  distance  to  which  tbe  material  is  placed,  it  is  necessary  to  nae  movable  retuo- 
ing-walls,  set  from  10  to  12  feet  from  the  cat,  to  prevent  tbe  deposited  material  from 
running  back  iuto  the  water.  In  this  manner  a  bern  of  from  S  to  10  feet  is  secured. 
All  tbe  material  has  been  tbrowa  on  the  same  side,  except  when  narrow  spaoBs  of 
trsmbliDg  marsb  were  penetrated,  when,  to  save  tbe  bank  from  caves  as  br  as  possi- 
ble, it  «as  thrown  on  both  sides  till  soil  was  again  found  sufficiently  firm  to  hold  np 
the  weight  of  the  entire  amonnt  dredged.  Tbe  total  distance  where  the  deposit  hu 
been  put  on  both  sides  will  probably  not  exceed  &D0  rnoning  feet. 

Tbe  statement  that  Ibllows  shows  what  work  baa  been  done  daring  the  paat  year. 

Cooipleted  5,915  running  feet  of  cut,  removed  from  same  47,625  cubic  yards  of  mate- 
rial, bur  solid  cypress  logs  from  3  to  5  feet  in  diameter,  about  40  feet  in  length ;  took 
daws  and  moved  np  t),&10  running  feet  retaining- walls,  and  built  500  mun lug  feet 

The  existing  project  contemplates  straightening  the  sinuosities  of  Mosqnito  Creek 
by  completing  certain  cut-oBit  30  feet  wide  at  mean  low  water,  so  that  a  depth  of  6 
feet  will  be  furnished  at  same  stage  from  th;it  depth  in  Santee  River  to  tbe  same  la 
Wiiiyaw  Bay,  revetting  tbe  cuts  if  needed,  and  constructing  a  draw-Uridse  over  Hob- 
qnito  Creek  at  tbe  crossing  of  the  public  road  between  Soutli  Island  and  Georgetown. 
Afracent  detailed  stadia  Hurvcy  of^  the  creek  (map*  of  which  is  herewith  sent  yon) 
^owi  that  short  shoaU  at  both  its  months,  and  others  in  the  creek,  will  have  to  be 
dredged  toadepth  corresponding  with  that  iu  the  cut-olfs.  In  continuing  the  im- 
provanient  I  would  reepectfally  recommend  that  if  possible  the  cnt-offa  A  B  and  C  D 
at  Btntee  end,  and  E  F  and  MM  it  Winyaw  Bay  end  (see  Sheet  D*)  be  made  in  pt«f- 
etsnee  to  folloVing  the  meanderings  of  the  creek ;  that  the  right  of  way  be  obtained 
thnmgh  the  lands  needed  for  snch  purpose,  that  the  cut  upon  whioh  the  dredge  is 
now  at  work  be  finished  to  U ;  that  caves  be  removed  from  the  same  ;  that  tbe  Win- 
yaw  Bay  month  and  other  portioos  of  the  creek,  where  required,  be  dredged  to  the 
dtsJTed  depth ;  that  the  dast  end  of  Lagoon  Creek  be  diked  near  the  point  crossed  by 
tbe  eat  to  prevent  a  cross  current  and  probable  shoal :  that  such  revetment  as  may  be 
miat  needed  be  bnilt,  and  that  a  draw -bridge  he  built  over  Mosqnito  Creek.  The 
wotk  to  be  done  preferably  first  is  to  complete  tbe  cot  to  U,  remove  oaves,  bnild  re- 
velmui,  and  coustruot  the  draw-bridge.  The  diking  off  of  Lagoon  Creek  can  be,  it 
li  diooght,  properly  included  in  work  of  revetment.  After  the  foregoing  is  done, 
tha  to  Gaisb  the  other  cnts,  and  to  do  what  dredging  may  be  necessary  in  tbe  creek 
I  wooM  recommend  further  that  afterward  the  width  of  the  entire  passage  be  in- 
cnsnd  to  at  least  60  f^t,  and  such  turnouts  be  excavated  aa  may  appear  to  be  neo- 
eiHtj  before  the  whole  is  declared  to  be  flaally  completed,  for  if  it  remains  at  only 
30(Mtit  wil]  confine  its  ose  to  a  class  of  very  small  boats  and  rafteof  timber  very 
utmvlj  pat  together. 

ImpecCfnlly  snbmit  for  yonr  consideration  plans  (see  Sheets  A  and  B*)fot  tbe 
nretmrDt  and  draw-bridge. 

Ititthooghi  that  the  revetment  thus  built  would  answer  the  purpose.  Six  tbon- 
HodrnDnitig  feet  is  mentioned  as  being  that  needed  to  be  Brat  fiaisned,  aud  the  balance 
to  bg  built  as  caving  banks  in  the  future  would  indicate  where  it  would  beof  greater 


Tbe  me  of  a  bridge  with  a  rolling  draw  (see  Sheet  B*)  is  recommended.  Itsaim- 
licitf  of  construction  places  it  within  the  reach  of  any  ordinary  workman  to  build 
Dd  Kpaii.  It  is  easily  operated  by  one  man.  It  is  light  and  at  the  same  time  strong. 
tiinncjlinderpiersiaaVeB.it  permsnenC.     Tbe  teredo  would  destroy  wooden  fonn- 
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datioDH  unless  pn>tect«4.  The  water  at  the  bridge  is  often  salt  for  a  whole  seuon. 
When  ro]lf>d  back  to  allow  passAKe  of  boats  a  clear  opeuing  of  40  feet  is  left  with  no 
OTerhaiiging  obatmctiona.  as  is  the  ca«e  with  a  revolving  draw.  In  a  stream  so  nar- 
row it  is  claimed  that  this  is  no  little  odvantAge.  Aside  from  this,  the  cost  of  this 
bridge  is  thonght  to  be  reasonable  when  sompaiw  with  other  strnotures  of  like  char- 
acter with  permanent  foundations. 

With  the  above  in  view,  the  following  estimateismadeof  the  probable  cost  of  com- 
pleting the  work  to  cuts  ^0  feet  wide  and  6  feet  deep  at  mean  low  wat«r : 

6,400  cnbic  jards  eicavalioD  in  Cnt  A  B,  at  25  cents  per  yard f  1,600  00 

5,500  cubic  yards  excavation  in  Cnt  C  D,  at  25  cente 1,375  00 

63,130  cubic  yards  sand  aud  mud  to  U,  at  37^  cents 23,673  Ti 

10,940  cuhio  yards  mud  in  Cut  E  F,  at  25  cents 2,735  09 

23,688  cubic  yards  mud  in  Cut  M  N,  at  25  cents 5,922  00 

9,000  cubic  yards  mud  in  Mosquito  Creek,  at  25  cents 2,350  00 

13,500  cubic  yards  caves,  at  H5  cents * 3,S75  00 

10  000  running  feet  retaining- waits,  at  14  cents 1,400  00 

6,000  running  feet  revetment,  at  fi.59  per  foot 15,540  00 

(Bee  Sheet  A  for  estimate  in  detail.) 

100  running  feet  diking  off  Lagoon  Creek,  at  $5 500  00 

1  rolliofi;  draw- bridge,  complete .........r .......     3,560  00 

(See  Sheet  B  for  estimate  in  detail.)  

Total 60,930  00 

Oeoeral  and  local  superintendence,  10 percent^  per  year 6,093  00 

CoDtiDgenciei,  10  per  oetit 6,093  00 

Total ; 73,116  00 

The  importance  of  this  work  isnnquestionable,  Since  it  gives  the  So-ntee  River  and 
its  tribut-aries  an  ontlet  into  Winyaw  Bay ;  thence  a  connection  hy  sea. 

It  is  believed  that  this  work  will  soon  grow  into  one  of  great  commercial  impor- 
tance. Its  completion  is  anxiously  looked  forward  to  by  the  people  on  the  CongarM 
and  Wateree  rivers,  and  hy  others,  who  will  at  once  establish  lines  of  st(^ame^s  be- 
tween Winyaw  Bay  and  points  on  the  upper  rivers. 

As  soon  as  the  out  is  completed  on  which  the  dredge  is  now  at  work,  caves  removed, 
aod  draw-bridge  constructed,  the  passage  through  can  be  said  to  be  open  and  ready 
to  be  used  by  a  class  of  small  boats. 

Mr.  h.  B.  Ehricb,  a  prominent  and  public^pirited  citizen  of  Georgetown,  has  kindly 
prepared  and  furnished  tbe  following  relating  to  the  commerce  on  the  Santee,  present 
Olid  prospective,  which  I  bodUycopy  in  this  report : 

"  Office  of  Lodis  S.  Ehrich, 

"  Qtorgetoitn,  3.  C,  Junt  15,  It^Sb. 

"Sib;  In  compliance  wlthyonrrequest,  Ihavethe  pleasure  tosubmit  to  you  tbe  fol- 
lowing oommeroial  statietics  as  to  Santee  Kiver: 

"The  commerce  of  this  river  has  undergone  very  little  change,  a  slight  decrease  it 
shipments  of  cotton  being  cansed  by  genera!  short  crops  in  this  section  of  the  Stata 
The  decrease  in  the  amaunt  of  lumber  and  shingles  is  owing  to  the  fact  that  it  hM 
proved  to  be  entirely  impracticable  to  risk  getting  vessels  or  even  very  lightdrangbt 
over  Sant«e  Bar ;  and  as  sbippiDg  by  steamers  that  now  trade  on  river  to  Charlestoi 
and  thence  to  New  York  or  Pbiladeiphia.  which  ore  the  markets  for  this  product,  ii 
too  expeuBive,  this  branch  of  trade  mnst  be  abaudooed  unless  they  can  get  an  outld 
through  Mosquito  Creek  into  Winyaw  Bay.  In  tbe  singleltemof  shingles,  with  ont- 
let above  referred  to,  an  enormous  business  would  be  done,  and  I  do  not  hesitate  il 
asserting  that  one  year  after  completion  of  Mosquito  Creek  Canal  the  shipmeut  d 
shingles  from  this  river  will  be  fully  15,000,000.  A  supply  of  cypress  timber  aloDf 
said  river  is  almost  inexhaustible.  The  Palmetto  Mills  of  Georgetown,  wliicb  r» 
quire  6,000  sticks  per  year,  worth  150,000,  look  to  this  section  for  their  supply  in  t* 
ture.  Infaotnoportion  of  South  Corolinaoffers  the  indncemenl  to  1  amber  and  shiugk 
manufacturers  as  does  the  Santee  River  with  its  multitade  of  virgin  forests.  All  tbd 
is  ueceaeary  to  fully  develop  same  is  the  outlet  pruposed  via  Mosquito  Creek  inn 
Winyaw  Bay.  The  following  amounts  of  freight  have  been  transported  over  tbii 
river  during  past  year,  the  commerce  being  carried  on  by  four  steamers  and  oumben 
of  small  vessels  of  about  50.  ton  capacity: 
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CotUra - btilu..           B,HW  |im,OM 

Boigihrtca bothd*..       IM.WKI  10«;0M 

BpliiU  tvpsBUaa .'....cuks..          IBM)  t^tOO 

Bais ._ burds--'       Il.SW  .  II, MM 

TcBllmlKT pieCM..              MM  i  1.DM 

SUnjlM.- BiuBber..    l.na,OK  K.Kn 

LmW h«t..  s,aiw,om  .      n,im 

Wgsl pouida--         M.OM  I        1B,<IM 

Hldn do  ..         1«,(MD  I         1,100 

Tiiib do...,         I.SOO  ,         1,9«0 

Toul '      817,  M 

unrABD. 

^(rtDinn toaa..  t.»N      »tSt.V» 

GnscriMudproTlilaBi do... I         XM        WO,Ote 

■■Im^id  nlBe  of  dJ7  Roods,  booU,  duna.fto < I      in,  MM 

T*(ml  nlBs  of  strata  and  Inporti l.tt^OOO 

"Of  other  inwud  fteight,  aa  well  u  eotfam  uid  other  prodaets  shipped  br  river  to 
Tutnad  bridge,  and  theiiee  by  rail  to  Cbarleston,  no  aecnrate  ao«<nuit  can  be  giren, 
uptrtin  who  control  the  aleamen  will  not  give  the  informatioD. 
"  Very  reepectfbUy,  yonn, 

"Louis  S.  Ehrich. 
"Bhd  Wbttfokd,  Eoq., 

"  AitUUiU  Enginter." 
Hjthankiaredae  toHr.  TbomaaS.UartiiiiOTeneerof  thia  work,  foi  the  faithtol 
ud  Bhoerfel  performanoe  of  his  dnty.    The  work  has  lieeu  done  by  hired  labor  and 
BMMnery,  and  material  pnrchased  in  opea  market. 
Very  respectfolly,  yooi  obedient  Berrant, 

Rkid  Wbtitord, 

-dtUtOKl  SKtiteer. 

Capt.  W.  H.  BiXBY, 

Vmttd  Stait»  Bigineer  Offiet. 


H  13. 

IMPROVEMENT  OF  WATEEEE  RTVEE,  SOUTH  CAROLIMA. 

The  smoQat  appropriated  by  the  act  of  5th  July,  1884,  together  with 
the  rands  then  available,  was  too  small  for  ecooomical  work,  but  im- 
piovemeat  was  so  mach  ueeded  that  smaU  immediate  actual  resalts 
»erB  regarded  as  more  valuable  than  larger  but  delayed  possible  ones. 

Oviiig  to  the  experimental  nature,  its  variable  featares,  and  the  dif- 
Seolty  of  properly  specifying  it  beforehand  and  iuapecting  it  afterwaid, 
the  work  was  allowably  done  by  hired  labor  and  the  purchase  of  mat«- 
nala  iu  open  market. 

The  special  work  of  the  year  was  as  follows: 

Between  7th  November,  1884,  and  15th  April,  1886,  the  river  was 
ttiiHoaghly  cleared  of  its  sunken,  floating,  and  overhauging  obstrao- 
tioiu  from  its  month  4.S  miles  upward,  and  it  was  also  roughly  cleared 
of  Rmilar  obstrnotioDS  40,5  miles  farther  to  Camden,  its  head  of  navi- 
gatioD,  46  miles  from  its  mouth.  In  this  way  297  logs  from  1  to  5  feet 
in  diameter  and  from  20  to  90  feet  iu  length,  63  stumps,  30  cords  of 
■Biall  Buags,  and  3,533  square  yards  of  rafts  or  floating  material,  were 
KQoved  from  the  bed  and  channel  of  the  river,  and  385  trees  were  cut 
dova  and  removed  from  the  banks  where  they  overhaug  and  obstructed 
tlieiiaTigation. 
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Aboat  40  wat«r-gi)Uffea  were  estal)li8hed  at  coDTenient  locatioDS  alon^ 
the  river,  sod  their  dead  low  water  readings  were  noted. 

Daring  the  past  year  this  work  has  been  carried  on  with  great  vigor 
aud  thoroagbDess  by  Assistant  Engineer  K.  Whltford,  whose  full  re- 
port is  appended. 

The  narigation  of  this  river  is  obstructed  at  points,  as  shown  by  the 
following  extract  from  special  report,  dated  17tb  Jauaary,  1885: 

Eigbt  milea  above  its  mouth  in  the  Santee,  this  rlv«r  is  crowed  by  tbs  Camden 
brSDcb  of  the  South  Carolina  Railroad,  on  a  wooden  deck-bridge  iritbout  a  draw- 
epBn,  the  bottom  of  tlio  bridge  beiug  15.3  feet  above  low  water. 

The  nse  of  this  bridge  without  a  dmw  baa  been  specially  antboriEed,  hb  far  aa  «od- 
«emB  tb«  Stale  of  South  Carolina,  by  State  acts  passed  in  1853  and  IB&d. 

Thirteen  miles  above  its  noatb  the  rivei  ia  also  crossed  by  the  Wilmington,  Colnm- 
liia  and  Angnata  Railroad  on  a  wooden  deck-bridge  withont  a  draw-span,  the  bot- 
tom of  the  bridge  beiiiK  about  17  feet  above  low  water. 

The  present  improvement  will  probably  be  liuiahed  next  year  safBciently  to  allow 
of  a  tolerably  clear  4-foot  navigation  to  steameis  of  62  feet  width  over  the  whole 
river  from  ita  month  up  to  Camden.  The  current  of  this  river  is  swift  and  itTons, 
especially  dniinK  high-water  atagea.  Doth  bridges  have  already  proved  serious  ob- 
Btmctiona  to  a  desired  navigation. 

1  therefore  recommend  that  the  ownera  of  both  the«e  bridges  be  required  to  insert 
snitable  draw-apans  in  their  bridgea;  that  the  spans  be  at  least  60  feet  wide  iu  the 
clear:  that  the  opentogs  be  placed  with 'reference  to  the  deep  water  and  the  con- 
venience of  navigation;  that  the  openinga  be  provided  with  strong  and  auitable 
fenders  on  both  ends  of  the  span,  eitenditig,  aay,  150  feet  above  and  80  feet  below  the 
bridge,  and  that  these  fenders  should  rise  above  ordinary  high  water  to  within  about 
a  foot  of  the  draw-span's  lower  chord. 

RecommendatioDs  for  futnre  work  are  as  follows :  That  thisimprove- 
ment  be  completed  in  accordance  with  the  present  approved  and  adopted 
project-,  ao  as  to  secure  a  thoroughly  cleared  4-foot  navigatioa  over  the 
entire  river  at  all  stuges  of  water,  at  a  total  expense  of  (30,000,  in  ad- 
dition to  the  1272.83  still  available,  to  be  appropriated  iu  one  sum  dar- 
ing the  next  year.  It  is  farther  strongly  recommeuded  that  the  Carolina 
Ceotral  Bailroad  and  Wilmington^  Columbia  and  Augusta  Knilroad  be 
required  to  put  draw-spans  iu  their  two  low  through  bridges  across  the 
river.  Farther  improvement,  so  as  to  extend  the  navigation  above  Cam- 
den, or  to  deepen  that  below  Camden,  is  not  recommended. 
This  liver  ia  in  the  collection  district  of  Georgetown,  8.  C. 

Monm/  atatement. 

Julyl,  1884,  amount  available $181  81 

Amount  appropriated  by  act  approved  Jnl;  6, 1884 fi,t)O0  00 

&,  Mil  00 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 4,888  98 

Jiilyl,18e6,aniouBtaTailable StTtt  83 

(Amount (estimated)  reqniredforcompletion of  eziating project 30,:iT3  83 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Jnne30,18S7    30,000  00 
Submitted  in  compliance  with  requirements  of  aeotioD  it  of  river  and 
harbor  acta  of  letiO  aud  1867. 


REPORT  OF  MR.  REID  WBrTFORD,  aaStSTAST  RNOIN^K. 

GBqRQKTOWH,  8.  C,  Jaac  1,  168S. 

Captain  :  I  have  the  honor  to  make  the  following  report  upon  the  improTement  of 
the  Wateree  River,  South  Carolina,  during  fiscal  year  up  to  date : 

By  agreement  Mr.  H.  8.  Cordea  fnrniahed  ase!f-prupel1ingBt«am  holster,  and  opera- 
tions began  at  the  mouth  of  the  river  7th  November,  1^,  and  continued  under  the 
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esUting  project,  with  tome  interrnption  on  aoeomit  of  high  vkter,  finally  stopping 
for  th«  fear  15tb  April,  li*85,  the  appTopiifttioii  h&Tins  been  expended. 

At  tbe  oDtaet  the  river  w«a  foond  to  be  badly  choked  with  fallen  timber,  one  layer 
npoD  another,  and  reaching  Dearly  to  the  low-nater  surface,  in  many  places  snoga 
appearing  even  above.  It  waa  thought  beat  to  clear  a  channel  BO  feet  wide,  with  a 
depth  of  at  leaat  4  feet  at  dead  low  water,  toapoint  as  far  op  as  might  be  reached — to 
the  Grit  railroad  bridge,  ifpoasible;  tbis  for  the  conTanienoe  of  the  dead  low  water 
Davigation  of  the  river,  giving  connection  all  the  year  with  railroad  lines,  la  addi- 
tion, lo  remove  from  the  channel  those  obstrnctions  most  particnlarly  interfering  witb 
the  high- water  naTJgation  of  the  river  ftvm  tbe  upper  limit  of  Chu  thoroughly  cleared 
low-water  obannel  below  to  the  town  of  Camden,  tbe  head  tff  navigation  above,  and 
this  to  be  done  fur  the  con venieiioe  of  navigation  during  the  flush- water  period, nhen 
tbe  water  is  not  less  than  3  feet  above  deadlow  water,  whleh  probably  exists  for  nine 
months  of  the  year. 

With  the  foregoing  in  view  the  work  was  pressed  with  vigor  under  the  recent  ap- 
proptiation,  the  following  result*  having  been  acoompliBhcd  at  the  tlmeof  BUspension 
of  oper«tjona : 

The  low-watei  channel  waa  completed  &om  mouth  of  river  to  a  point  4.5  miles 
above,  which  is  about  3  mites  below  Qrat  railroad  bridge,  Camden  Branch  of  the 
Sontb  Carolina  Railroad  ;  and  the  overhanging  trees  were  removed  between  month 
of  rJTer  and  a  point  T.6.>  miles  above,  or  abont  3.15  miles  above  the  completed  dead 
low-water  channel.  The  hoister  afterwards  proceeded  to  Camden,  removing  snob 
olatnictionB  aa  were  most  in  the  way  dnring  flnah  water,  and  returned  over  the  same 
track,  doing  similar  work  to  the  second  railroad  bridge  (Wilmington,  Columbia  and 
AnsDBta  Railroad). 

Fallowing  statement  ahows  amonnt  of  work  done  for  the  season  : 

Bemoved  from  the  river  tJ97  large  logs,  63  atumpa,  29.75  oorda  snags,  2,533  square 
yaida  of  drift,  such  bb  logs,  brush,  Ac. 

Ptom  the  hanks,  3%  overhanging  trees. 

Operations  have  been  carried  on  at  intervals  for  the  past  several  years  upon  this 
liver,  and  as  nearly  as  can  be  ascertained  anoh  portions  were  worked  over  firom  time 
to  tioie,  aa  given  below : 
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The  Ion  remaining  in  tlie  riveT  to  be  yet  removed  were  tftken  acoonntef  from 
Camden  down  ftt  the  MMon  of  dead  loir  water.  ThiB  was  done  m  aoonrately  m  pa«- 
■ibie,  and  an  aUowance  wm  made  for  logs  not  teen,  but  Bnppowd  to  be  nndeniMth 
those  ID  aight^  as  is  often  the  case  by  aotoal  experience.  Notwithstanding  this  there 
may  be  more  logs  than  are  accoaiitod  for  in  the  followinK  estimate,  owing  to  tlis 
quantities  of  drin  logs  brooght  down  b;  every  Iteshet,  which  lodge  against  the  old 
snags,  and  find  a  permanent  resting  plaoe  at  the  bottom.  Aside  from  this  only  a  few 
logs  may  l>e  exposed  above  the  bottom,  bat  so  soon  as  they  are  removed  (he  sand  be- 
comes  washed  away  showing  others  to  be  taken  oat. 

Ah  well  as  could  be  observed  Itoai  a  rapid  examination  there  are  about  10  milea  of 
banks  to  be  trimmed  of 'the  growth  whlcli  is  likely  soon  to  fall  in  and  obstruct  the 
channel  again. 

Before  any  lasting  iraproToment  can  bemadein  removingobstractions  from  the  iwd 
of  this  stream,  it  will,  In  my  opiDiou,  require  a  thorough  clearing  of  growth  ftomall 
caving  banks,  and  protecting  the  same  with  proper  dikes  to  prevent  further  wash. 
BeoBuae  jnst  so  sure  as  there  are  fi^shets,  certain  portions  of  the  banks  will  wash  and 
oave  under  the  weight  of  the  heavy  trees  above,  causing  them  to  pitch  forward  into 
the  river,  forming  new  obstructions.  A  survey,  or  at  least  a  careful  examination, 
will  be  necessary  to  determine  with  accuracy  the  amount  of  this  character  of  work  to 
be  done.    Ten  miles  is  mentioned  as  that  needing  immediate  attention. 

It  must  be  borne  in  mind  that  while  certain  portions  of  the  river  are  reported  it 
being  thoroughly  cleared  of  obstructions  at  present,  it  is  not  by  any  means  to  bs 
thonght  that  it  will  remain  so  if  left  for  months  withont  any  further  work. 

Even  after  the  improvement  )s  completed  under  the  existing  project,  it  will  reqaire 
the  yearly  expenditure  of  the  small  amount  necessary  to  pay  for  the  uervioes  of  a 
hoister,  the  work  of  which  will  be  to  keep  the  channel  five  from  obstructions.  Un- 
fortunately the  last  appropriation  was  so  small  that  it  did  not  admit  of  bringing  the 
work  to  anything  like  a  state  of  completion. 

I  would  lecommend  a  continaation  of  the  same  character  of  work  as  heretofbra 


nnd^  the  existina;  project  until  completed  to  Camden.    To  this,  and  the  estimate  of 
probable  coat  of  nuishing  same,  is  respeotfnlly  submitted  : 

3,985  logs  and  stumps,  at  $H JS6,880  00 

10  miles  ol  river  banks  (250  Urge  trees,  at  SI,  and  1,000  small  treea,  at  10 
cents),  at  »350 ■. ; 3.500  00 

Total *...     29,780  00 

General  and  local  superintendence,  per  year,  10  percent 9,97d  00 

Add  10  per  cent,  for  cootingenoias 2,978  00 

Total 35,736  00 

In  addition  to  the  above  a  yearly  appropriation  of  about  |!j,000  will  be  required,  it 
is  thousht,  to  keep  the  river  (Tee  from  snags  and  drift. 

The  depth  desired  is  abont  3.5  feet  at  dead  low  wat«r.  The  Wateree  is  natnrallys 
deep  stream,  and  there  wonid  be  probably  very  little  work  necessary,  besides  remov- 
ing loos  to  farnish  tilis  depth.  This,  however,  can  only  beaccurately  determined  by* 
•  oarefuT  survey  of  saad-bars. 

There  are.doobtless  a  greater  number  of  logs  to  be  removed  between  the  two  rwl- 
road  bridges  than  elsen'ht^^o  at  present.     Higher  up  the  river  is  comparatively  open. 

The  first  bridge,  goin^  up,  is  owned  by  the  South  Carolina  Bailroad  Company.  It 
is  not  provided  with  any  draw  opening.  Trains  run  through  it.  Stone  abutmontsat 
west  end,  wooden  pieie  with  a  continuation  of  trestle-work  at  east  end.  Length  of 
bridge  proper,  420  feet.  Bottom  of  bridge  18  feet  above  dead  low-water  level.  Ths 
water  rises  and  falls  here  about  11  feet  in  ordinary  freshets. 

The  next  bridge  is  owned  by  the  Wilmington,  Columbia  and  Aognsta  Railroad 
Company.    It  has  no  draw  openings;  trains  run  on  its  deck;  st«ne  abutments  and 

tiers.     Length  of  bridge,  336  feet ;  height  of  bottom  of  bridge  above  dead  low  water 
I  ill  feet.     The  rise  and  fall  of  the  water  in  ordinary  freshets  is  about  It  feet. 
The  next  is  a  county  bridge  at  Camden.    Betght  of  top  of  bridge  above  dead  low 
water,  35  feet. 

I  respectfully  send  herewith  a  sheet*  showing  the  profile  of  the  rise  and  fall  of 
water,  asindicated  on  drawing.  Thegangeniadingswererecordedby  tfaetime-keeper 
between  mouth  of  river  and  Camden  as  work  progressed  between  those  points. 

The  Wateree  draine  a  rich  conntry  in  the  cotton  belt  of  this  State.  Mncb  valnabls 
ttmbrr  is  found  therein,  including  walnut.  The  people  are  proeperons,  enltivatiog 
larse  areee  in  cotton.  Tlie  owners  of  pine  lands  are  only  waiting  for  transportation 
to  be  furnished  via  the  river  before  going  largely  into  the  naval-store  basiness.  Uach 
bigb-land  rice  is  yearly  produced. 

■      ■  Omitted. 
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The  map  of  the  St»te  will  show  yon  what  «  ooDveoience  boats  on  the  Waterea 
woald  be  to  much  of  the  country  in  that  vicloit;. 
The  Wanree  at  its  month  roeete  the  Congaree  and  forms  the  Sant^e  Aiver. 

COKHBRCX. 

At  present  tliere  ia  no  commerce  on  the  river.  A  small  steamer  capable  of  caiTj^ug 
aboDt  300  hales  of  cotton  has  b«en  within  the  past  few  days  placed  on  the  river  by 
tbeSoDth  Carolina  Steamboat  Company.  They  will  in  aUprababllitf  baildupalarge 
and  paying  trade.  The  prospective  commerce  for  the  first  year  of  a  line  of  boats  run- 
oing  regnlarly  on  this  stream  would  be  abont  as  follows,  as  well  ae  conld  be  ascertained : 

OTFTWASD  FBKIOHT. 


IHWABD  7BSIGHT. 


There  wonld  be  also  lumber,  timber,  shingles,  Ac,  in  large  qaantitles,  bnt  for  these 
DO  ipprotimate  flenres  can  be  arrived  at.  The  commerce  would  inoresse  from  year 
to  year  timber  as  the  boats  come  to  run  with  fixed  regularity. 

During  the  dead  low  water  period  of  last  fall,  forty  water-guages  were  established 
on  tbe  nver  between  Camden  and  its  mouth,  at  proper  intervals,  with  the  zero  of 
uchst  that  water-level.  We  will  thus  be  enabled  todo  no  more  work  than  necesBary 
to  keep  to  the  desired  depth  at  dead  low  water  thongh  tbe  river  might  be  rising, 

A  letter  from  Mr.  Cordes,  general  manager  of  the  South  Carolina  Steamboat  Com- 
paq, is  herewith  sent.     It  explains  itself. 

Work  was  done  by  hired  Ubor  and  machinery,  and  supplies  purchased  in  open 

In  counection  with  this  work,  1  wish  to  add  that  Hr.  E.  C.  Basterling,  time-keeper 
of  thlB  work,  has  been  prompt  and  efficient  in  the  performance  of  his  dnties. 
Very  reapectfoUy,  yonr  obedient  servant, 

Beid  Whitford. 
Anitlant  Enginetr. 
C»pt.  W.  H.  BlXBT, 

Corp$  ef  Engint»r*. 

unTEB  or  TBE  ocmcRAi.  mamaqkr  or  the  south  oarouma  stkauboat  company. 

Cbahleston,  S.  C,  June  1,  1885. 

SiS;  In  reply  to  yonr  qnestlon  ae  to  whether  tbe  logs  obstructing  the  channel  of 
tbe  Wateree  Biver,  Sonth  Carolina,  haVe  prevented  our  company  mnning  a  line  of 
slomRB  on  that  river  or  not,  I  have  to  say  that  in  the  present  condition  of  the  river 
eobf  BBloga  are  concerned,  I  can  see  no  lesson  why  a  boat  drawing  l¥om3  to  4.5  feet 
could  not  mn  with  a  sulBcient  degree  of  safety  for  from  sii  to  nine  months  out  of  the 
twelif,  or  during  the  flush  water  period  from  Camden  down.  I  am  convinced  that 
tlie  "arks  previonsly  BCcompHshed  by  tbe  United  States  Government  has  Kreatly  im- 
proied  this  atream,  which  was  so  filled  with  logs  as  to  render  it  imposeibte  for  boata 
toraa,  except  only  at  high  water.    Even  then  it  was  dangerous. 

Since  we  have  aeen  that  the  Oovemment  shows  a  disposition  to  continue  to  improve 
tbe  nsiigatioD  on  this  river,  we  have  become  aoxio  as  to  run  a  regular  line  of  steamers 
of35G  tfflis  each  ttom  Camden  down.  We  firmly  believe  that  the  amount  of  freight 
which  we  wonld  at  once  transport  wonld  enconrage  us  to  continue  the  boats  and 
hnild  gp  a  paying  trade. 

The  Wateree  flowa  throngh  a  rich  country,  and  we  have  every  reason  to  believe 
toil  an  in^rtant  eommeree  oonld  be  soon  built  np.    We  arepievented  from  carrying 
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ont  onr  ■wiahea  in  tfala  reapeot  by  tbe  eEistence  of  the  two  railroad  bridged  otct  the 
river,  and  both  are  without  draws  to  admit  of  the  free  paAxnge  of  boat*. 

We  have  recently  placed  a  small  low-built  steamer  on  this  river  wllb  tbe  hope  lh>i 
she  might  be  able  to  pass  under  the  bridges,  but  I  bare  Just  been  notified  that  tliii 
boat  is  now  at  the  railroad  bridge  nnable  to  pass  on  account  of  a  rise  of  9  foet  in  Um 
river.  This  does  not  give  our  boat  clearance  enough  to  pass  under  bridge,  tbongh  >e 
lower  smoke-stack  and  remove  pilot-house. 
Verj  respeolfullj,  yours, 

*  H.  8.  COBDKS, 

Oweral  Manager,  Soulk  CaroHna  Steamboat  Cmn^Mi. 
Mr.  Bmo  Whitford, 

A$»iilant  Engineer. 


M   14. 


United  States  Engineeb  Office, 

Wilmington,  S.  C,  October  24,  1884. 

SiB:  I  have  the  honor  to  submit  the  following  report  upon  the  North- 
east Cupe  Fear  River,  in  accordance  with  iiistrnctions  cootaioed  in  let- 
ters from  your  office,  dated  July  31  and  September  4,  1884. 

The  iiistrnctions  of  your  letters  call  for  an  examination  preliminarr 
to  a  "  resurvey."  This  office  does  not  jKiBsess  any  record  nor  informa- 
tion of  any  previous  official  survey,  nor  even  preliminary  examination 
of  this  river. 

The  examination  of  this  stream  was  at  first  intrusted  to  Assistant 
Engineer  W.  H.  James,  who  had  formerly  mapped  the  regioD  himself 
while  locating  a  common  road  and  drain  through  this  region  and  its 
neigh  boring  swamp.  Assistant  Engineer  James's  sudden  death  occarred 
before  he  had  time  to  sutimit  his  report. 

The  following  report  is  submitted  by  mypelf,  after  a  personal  visit  to 
the  river,  at  three  different  points,  and  after  a  study  of  its  maps,  and 
after  tlie  collection  of  general  information  and  statistics  from  varion^ 
persons  directly  interested  in  its  navigation. 

The  Northeast  Cape  Fear  River  is  formed  from  several  small  creeki 
which  rise  in  tbe  north  and  east  of  Duplin  County,  and  which  join  ai 
Hallsville,  in  the  center  of  Duplin  County.  Ihe  river  then  flows  in  1 
general  southern  direction  about  120  miles  to  Wilmington,  wbere  it  ea- 
ters the  Cape  Fear  River.  In  its  upper  portion  it  is  about  12  milesdis- 
tant  from  the  Wilmington  and  Weldon  Railroad ;  during  the  lower  9* 
miles  of  its  length  is  never  more  than  6  miles  away  from  this  railroad 

From  its  month  at  Wilmington  up  30  miles  to  Rocky  Point  the  river, 
at  low  and  medium  water,  is  from  30U  to  200  feet  wide,  and  its  cbann(4 
is  everywhere  at  least  60  feet  wide  and  from  12  to  30  (average  15)  feel 
deep  at  high  tide;  it  has  a  rise  and  fall  of  tide  of  about  2  feet,  and  an 
alternate  ebb  and  flood  of  about  2  miles  per  hour.  At  about  12  miles 
from  Wilmington  by  water  is  the  month  of  Long  Creek,  or  Lilliugtoi: 
River,  upon  which  $6,000  was  spent  in  1882  and  1883,  to  give  a  deptL 
of  from  7  to  50  feet,  and  a  width  of  from  45  to  500  feet  over  11  miles  of 
river  from  its  mouth  to  LillingtOD.  No  regular  line  of  boats  of  an;! 
kind  are  as  yet  running  in  return  tor  the  above  improvement.  Neat 
Castle  Hayne,  about  18  miles  from  Wilmington  by  water,  the  river  it 
crossed  by  the  Wilmington  and  Weldon  Railroad  over  a  bridge  withoni 
a  draw,  leaving  under  it  a  clear  height  of  only  12  feet  at  lowest  tide,  U 
feet  at  high  tide,  and  8  feet  during  freshets. 

.,  Google 
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From  Rocky  Point  30  mites  more  to  Bannerman'H  Bridge,  60  miles 
from  Wilmington,  the  Northeast  O&pe  Fear  Biver  is  stilt  a  stream  of 
gboQt  100  to  150  feet  width  and  6  to  30  feet  chauiiel  deptii  at  low  tide, 
with  2  feet  rise  and  full  of  tide  atii  an  alternate  ebb  and  flood  of  about 
3  and  1  miles  per  huar. 

At  BaDuermau's  Bridge  is  a  draw-bridge,  said  to  be  slightly  oat  of 
repair. 

From  Baanerman's  Bridge  12  miles  more  to  Kroom's  Bridge,  about 
72  miles  above  Wilmington,  the  river  still  retains  its  tidal  character 
and  a  free  depth  of  from  4.5  to  6  feet  at  all  times  of  the  year.  Kroom*s 
Bridge  is  also  without  a  draw,  obstructing  navigation  during  the  high- 
water  season. 

From  Kroom's  Bridge  about  68  miles  more  to  Hallsville,  about  120 
inileiibywaterfrom  Wilmington,  the  river liecomesmorenarrow, crooked, 
shallow,  and  rai>id,  and  loses  entirely  its  tidal  character.  &.t  low  stages 
of  water  it  is  not  navigable  even  for  shallow  flats ;  at  medium  stages  it 
is  occasionally  navigable  for  boats  of  20  inches  draught ;  and  during 
Iresbetsit  is  easily  navigable  by  such  boats.  This  navigation  is,  how- 
ever, further  impeded  by  a  bridge  without  a  draw  at  Chioqaepin,  12 
miles  below  Hallsville. 

Above  flallsville  there  is  no  navigation  at  all. 

As  far  as  can  be  at  present  learned,  about  15,000  barrels  of  naval 
stores  is  all  the  freight  that  comes  to  the  river  above  Kroom's  Bridge ; 
about  15,000  more  barrels  come  to  the  river  in  the  vicinity  of  Kroom's 
ud  BaDnermao's  bridges,  and  about  30,000  to  40,00U  tons  of  stone  from 
Bocky  Point  and  its  neigboorhood. 

The  navigation  from  Bannerman's  Bridge  down  past  Bocky  Point  to 
Wilmington  is  already  so  good  that  a  small  steamer  with  two  small 
flats  abreast,  making  a  total  width  of  about  40  feet,  and  uu  exterior 
draught  of  2  feet,  has  had  no  difflcnity  in  descending  the  river  at  night 
at  a  medium  stage  of  water. 

Various  attempts  have  been  already  made  to  establish  a  line  of  steam- 
boats upon  this  river.  A  small  steamer  of  38  tons,  able  to  carry  250 
barrels  of  naval  stores,  was  run  up  to  Bannerman's  and  Kroom's  bridges 
twice  a  week  tor  about  two  years,  from  about  1872  to  1874,  and  then 
given  up  becanse  it  did  not  [>ay.  The  same  attempt  was  made  for 
toother  two  years,  from  abottt  1874  to  1876,  and  also  given  up,  for  the 
ume  reasons.  Later  still,  another  attempt  was  made  with  a  still  smaller 
boat,  and  also  given  up.  This  year  the.people  near  Bannerman's  Bridge 
have  tried  to  hire  a  small  steamer  to  run  there,  but  could  only  ofl'er  as 
indacements  to  its  owner  the  promise  of  150  barrels  (23  tons)  of  naval 
stores  per  week. 

It  may  appear  at  first  sight  surprising  that  so  fine  a  river  carries 
w  little  freight;  but  the  couutry  east  of  this  river  is  almost  all  marshy 
ud  unproductive  for  several  miles  back  from  the  river  bank,  while  the 
coontry  west  of  the  river  is  crossed  at  an  average  distance  of  4  to  5 
miles  by  a  good  line  of  railroad  running  straight  to  the  Wilmington 
market.  Under  these  circumstances  it  is  cheaper  to  send  the  stores  to 
market  by  rail  than  to  haul  them  several  miles  to  the  river  bank  to  for- 
ward lat^r  by  boat.  It  does  not  appear  to  me  at  alt  probable  that  the 
commerce  of  this  river  will  increase  to  any  great  extent  for  many  years 
to  come. 

The  30,000  tone  and  more  of  stone  from  Bocky  Point  is  already  be- 
ing carried  down  by  large  lug-boats  and  large  flats  withoat  the  slight- 
ut  difficulty  except  that  due  to  the  bridge  near  Cattle  Hayne,  already 
alloded  to.    This  bridge  is  a  serious  obstmction  (and  the  only  serious 
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obstruction)  to  an  otherwise  free  navigation  upon  42  miles  of  tidal  river 
everywhere  at  least  6  feet  deep. 

It  is  not  at  all  impossible  that  the  line  of  inland  navigation  firm 
Besofort,  N.  O.,  to  Wilmington  will  some  day  run  through  tbi«  neigh- 
borhood, and  will  then  ntilize  a  portion  of  this  river;  bat  ontil  such 
day  arrives  this  river  is  already  Improved  far  ahead  of  the  detnands  ot 
its  commerce. 

Under  the  above  circumstances  it  is  my  opinion  that  at  present  the 
N'ortheast  Gape  Fear  Biver  is  not  worthy  of  improvement,  and  I  see  no 
good  reason  for  any  resnrvey. 

Very  respectfully,  your  obedient  servant, 

W.   H.   BlXBT, 

Captain  ofEngineert. 
The  Chief  of  Enginbebb,  U.  S.  A.  : 


United  States  ENaiNEEK  Office, 

Wilmington,  N.  C,  Febrvary  14, 1885. 

Sib  :  1  have  the  bouor  to  submit  the  following  report  upon  a  prelimi- 
nary survey  of  the  Northeast  Cape  Fear  River,  North  Carolina,  in  accord- 
ance with  instructions  contained  in  letter  fttim  your  office  dated  Jaouaiy 
23,  1886. 

My  report  of  October  24, 1884,  upon  a  preliminary  examination  of  this 
river,  stated  that  the  Wilmington  and  Weldon  Railroad  Bridge  at  Cas- 
tle Hayne,  18  miles  from  Wilmington  by  water,  was  a  serious  obstmc- 
tion  to  its  present  navigation,  that  otherwise  the  river  was  already  im- 
proved far  ahead  of  tliH  demands  of  its  commerce,  and  that  it  was, 
therefore,  liot  worthy  of  further  improvement  by  the  General  Govern- 
ment. However,  after  that  report  was  written  I  found  that  the  rivet 
channel  2  miles  from  WilmingtoD,  and  just  below  the  draw  of  the  Wil- 
mington, Columbia  and  Augusta  Railroad  Bridge,  was  partially  and 
dangerously  obstructed  by  the  submerged  jiiers  of  an  old  wagon  bridge. 
The  present  survey,  authorized  by  your  office  at  my  request  was  m^e 
to  determine  the  amount  of  these  obstructions  and  the  probable  cost  0( 
their  removal. 

This  report  is  accompanied  by  the  following  maps : 

(1)  A  generftl  m»p  of  the  Northeast  Cape  Fear  Siver  aad  its  snironndinga  (fh>m 
United  Slaten  post-offloe  map  of  North  Carolina),  1884 ;  scalu  of  ^imi' 
{•2)  A  detAiled  map  of  the  sn1)merged  piara  bdiI  the  Deigbboring  river,  I8S5 ;  acftle 

The  survey  was  intrusted  to  Assistant  Engineer  Charles  Humphreys, 
whose  report  and  map  are  herewith  appended. 

The  bridge  to  which  these  piers  belonged  was  destroyed  over  twenty- 
five  years  ago,  and  very  few  persons  can  remember  ever  having  seen  it. 
Two  of  these  submerged  piers  are  directly  below  th<i  draw-span  of  the 
bridge  and  exactly  io  the  desirable  ship-channel.  They  are  about  10 
feet  wide,  30  feet  long,  and  consist  of  a  wooden  crib-work  filled  with 
loose  rubble  or  stone  ballast.  One  pier  rises  to  within  7  feet  of  low- 
water  level ;  the  other  rises  fully  to  low-water  level.  Both  piers  inter- 
fere seriously  with  proper  use  of  the  bridge-draw,  and  both  are  danger- 
ons  obstacles  to  navigation. 


^dJvGooglc 
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The  removal  of  these  obstrootionB  is  very  desirable ;  if  done  thor- 
OQgbly,  as  recommended  by  Mr.  Hompbreys,  it  may  cost  as  much  as 
1700. 

With  rerereoce  to  the  upper  portion  of  the  Northeast  Cape  Fear  Biver, 
I  have  to  submit  herewith  a  report  upon  its  commerce  handed  to  me  too 
late  to  be  included  in  my  report  of  October  24, 1884.  ThiB  report  indi- 
cates a  commerce  somewhat  in  excess  of  that  shown  by  my  owu  report; 
bat  the  increase  is  not  sufficient  to  justify  meinchaDgingmy  previously 
expressed  opinion. 

TJiider  the  above  circutastances,  I  have  therefore  to  recommend  (700 
as  an  amount  that  can  profitably  be  expended  upon  the  improvement 
of  the  Northeast  Cape  Fear  Biver  by  the  removal  of  the  obstrnctions 
doe  to  the  sunken  piers  of  the  old  bridge  about  2  miles  above  Wilming- 
ton. 

Very  respectfiilly,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers, 
The  Chief  op  Ehginbbrs,  IT.  S.  A. 
(Through  Lieut.  Col.  W.  P.  Oraighill,  Supervising  Engineer.) 

[  Flnt  IndoneaeDt.  I 

TTnitbd  States  Emgineee  Oppiob, 

Baltim4»re,  Md.,  February  19,  1885. 
A|iproved  and  respectfitlly  forwarded  to  the  Chief  of  Engineers. 
"Wm.  p.  CBAianiLL, 

Lieut,  Col.  of  Engineera. 

KRPOBT  OF  MR.  CHARLBfi   HUMPHRBYB,    ASSISTANT  ENQIKRER. 

Wilmington,  N.  C,  JanHory  31,  1885. 

Captaix:  Ihavethe  honor  to  forn-ard  here vith  the  map  of  the  Northeaat  Cape  Fear 
Biver,  near  the  Wilmington,  Colambia  Bod  Augnsta  Railroad  bridge,  as  ordered  by 
jwir  letter  of  January  3,  abowinff  "old  piera"  m  channel  of  dran-. 

PinKo.  1  iB  a  crib  of  sqaare  timbers,  drift  bolbvi  together.  The  top  of  thepierie 
«boDt  at  mean  low- water  level,  anil  is  abont  10  feet  hj  30  feet.  From  about  8  feat 
belnw  mean  low  water  on  down  It  ia  Blled  with  small  rock. 

Pier  No.  9  Is  about  7  feet  below  mean  low  water,  and  is  composed  of  timber  aod 

I  thinb  Piers  Koa.  1  and2Bhoald  be  removed  to  about  12  to  15  feet  below  meanlow- 
*il«r  level,  a  red  spar  bnoy  placed  on  Pier  Xo.  3,  and  also  some  of  the  old  piles  below 
tlic  Ferry  Landing  ahoald  be  removed, 
leitimale  this  work  to  coet  about  |600  to  |TDO,  perhapa  leai. 

The  draw-lender  pi  ei  is  becoming  rotteu.  Incase  it  should  be  rebuilt  it  would  bean 
iinproveni»tit  to  navigation  if  its  direetlou  was  parallel  to  the  thread  of  the  current. 
Vtry  respectftilly,  your  obedient  servant, 

Charlbb  Humph  rets, 

Attittant  Engintn; 
Cipt.  W.  H.  Bixbt, 

Corpt  o/ Eiigiwem,  U.  S.  A. 

nPORT     or   PBODDCTIONS   OF   THE     C^UXTRT   AI>JACENT  TO  THE     NORTHEAST    CAFX 

Wilmington,  M.  C,  October  S8, 1884. 

CMtle  Hayne,  22  milex  from  Wilmington,  is  about  one-half  of  a  mile  above  the  Wil- 
■aiigtoD  and  Weldon  Railroad  Company's  bridge.  Thin  bridge  ia  quite  a  serious  ob- 
■tnietioD  to  aavigation,  especially  in  times  of  iiigh  water.  Steamboats  are  obliged  to 
lover  their  smoke  stacks,  and  in  some  instances  wait  for  low  tide,  to  paas  their  pilot 
aonaee  ander  the  bridge. 

I  learn  that  the  ahipments  from  Castle  Hayne  consist  of  peanuts,  cotton,  crude  tur- 
pentine, tar,  shingles  and  tire-wood,  but  could  not  obtain  reliable  information  at  to 

>;lc 
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qoantit;.  Sturgeoo  Creeh,  24  milea ;  lalnnd  Creek,  27  miles ;  and  HbttUod'h  Cnek, 
39  milfS,  «acli  belpd  to  a  well  tbe  sgerpgatuof  shipmenta. 

At  Rocky  Point,  oi  Lewis's  Perrj,  S)  milee  rrom  Wilmington,  theHeisrs.  French  hlTD, 
for  several  years,  been  qnairyin);  limestone  rock,  working  sometimes  500  baads,  and 
empioying  a  ateam  tii{(  and  several  Irghtera  in  transporting  tbe  rook  to  Federal  Point 
Inlet.  They  also  bave  a  lime-kiln  and  make  several  grades  of  limesnitable  for  building 
and  flgriealtaral  parposea;  their  band-making  machinery,  cotton-fcin,  and  mill  for 
grinding  pbnspbate  rock  is  run  by  steam-euKine.  A  new  lime-kiln  of  increased 
capacity  is  soon  to  1>e  erected,  and  tbe  apparently  InezhansT ire  quantity  of  tbe  rock, 
with  tbe  energy  and  bnginess  tact  of  proprietors,  indicate  that  Rocky  Point  is  des- 
tined to  become  an  important  factor  in  the  commercial  prosperity  of  this  seolion. 
Those  genllcDien  also  have  a  large  farm,  whereon  tbeygrow  cotton,  peaunts,  com,  po- 
tatoes, fruit,  &c.  A  few  miles  above  Rocky  Point  the  river  has  left  tbe  original  chan- 
nel snd  cut  out  tbroiigb  tbe  swamps  a  tborongbfare,  which  is  abont  twotbirds  the 
width  of  tbe  river  and  very  deep.  Tb  is  thoroughfare  is  about  Smiles  shorter  than 
the  old  river,  and  is  nsed  by  boats  of  100  feet  length  succesafnlly,  thongh  it  is  very 
crookfd. 

Bannerman's  Bridge,  55  miles  fh>m  Wilmington,  is  an  important  shipping  point. 
Holly  Bbeltcr  Creek  comes  in  here,  and  the  products  of  three  tnrpentine  stilts,  amonnt^ 
ins  to  12,000  barrels  of  rosin  and  spirits  and  1,500  barrels  of  crude  turpentine,  are 
shipped  down  this  creek;  1,540,000  feet  of  cvpress  timber,  200,000  feet  of  pine,  and 
100,000  shingles  are  part  of  tbe  nbipments from  Holly  Shelter  Creek.  The  tideriaesat 
Bannerman's  Bridge  about  2  feet.  Tbe  deplh  of  water  is  said  to  be  sufficient  to  allow 
a  boat  drawluK  6  feet  to  come  to  Bannerman's  ^t  all  seasons. 

Krooni's  Bridge,  75  miles,  is  the  bcgiuning  point  of  a  canal  that  is  proposed  to  be  cot 
by  convict  labor,  furnished  by  tbe  State  of  North  Carolina,  for  the  purpose  of  drain- 
ing Angola  Bay,  in  which  bog  it  is  estimated  there  are  60,000  acres  of  land,  wbicb 
wnl  iH-oome  vpry  valuable  for  agricultural  purposes.  In  this  swamp  there  are  large 
qnantilies  of  valuable  timber.  There  in  6  feet  of  water  at  Kroom's  Bridge  at  alt  sea- 
sous.  South  Washington,  5  miles  above  Kroom's,  is  at  tbe  bead  of  tide-water  naviga- 
tion, sud  3  mileseastof  the  Wilmington  andWeldon  Railroad.  From  this  point  down 
to  Bannernian's  tbe  railroad  absorbs  moat  of  the  freight  which  would  goby  tbe  river 
if  BhippinfE  facilities  were  afforded. 

Above  South  Washington  aboala  occur  frequently.  At  present  the  depth  of  wat«r 
on  shoals  would  not  be  I  foot.  These  shoals  are  supposed  to  be  cansed  b.v  logs  and 
other  obsttuctinna  in  tbe  channel.  Between  aboala  tbe  water  is  in  many  places  10  t« 
16  feet.  It  is  thought  tbst  the  removal  of  the  logs  would  rause  the  river  to  work  oat 
to  such  an  extent  that  many  thousand  acrea  of  swamp  lands  could  Ira  successfully 
drained  and  oultivated.  From  Kroom's  Bridge  to  Chinquapin,  estimated  at  75  miles, 
the  river  is  navigable  for  tight-draught  flat-bottomed  steamers  about  eight  months 
of  the  year.  The  flats  which  carry  the  products  of  the  upper  part  of  the  river  an 
often  loaded  down  to  a  draught  of  2.5  feet.  SlinaU  generally  have  about  3  feet  water. 
Tbe  ctirreut  ia  strong,  indicating  a  good  deal  of  fall  to  tbe  river. 

At  Hallville  I  found  three  stores.    Tbe  abipments  amount  to  9,000  barrela  of  rosin, 

1,000  barreta  of  spirits,  2,000  barrela  of  (ar,  240  bales  of  c  ' '        "      '  " 

tongue,  100,000  feet  of  timber.    Above  Hallville  ibe  rive .. ... 

flats  can  only  go  in  time  of  freshets  to  Sarecta,  20  miles,  and  Komegay,  40  miles. 
There  are  a  good  many  landings  tb«t  I  could  not  vialt  in  the  time  I  had  at  my  dia- 
poaal,  and  several  of  the  gentlemen  to  whom  I  was  referred  as  capable  of  giving  re- 
liable iufuimation  were  away  from  home.  Had  1  succeeded  in  lindiog  them  tbe  og- 
giegate  would  be  largely  iucrooaed. 

'The  aggregale  amount  of  freight  shipped  from  the  points  visited  is  as  follows,  and 
it  is  higbTy.  probable  that  with  locreaaed  facilities  this  amount  would  increase  a  hun- 
drod  fold. 

Aggrrgate  amount  ^amnaal  ikipmenU  on  Korthrtul  Cap*  Ftar  Sietr. 


Bpiilb 
I&ta 


taipoitiDa bamk..;  6,tK  I  Cattaa... 

-•-  4a,0M   ,  SblDFln. 


-doill. 
do... 


j,Mn     Stim  (uotMtliiiiM)  .. 
tkWO   i  T(nb«r  (eypnu)  ■  ■ . 
— laber(pliH)).. 


Com ba(fa«l*..{  ^MB      limber  (pine) io  ...'      %I)V>,W 

FolUiM* do...  I  1,0»  1  Dor  loBsBS  ..                        '"    ' 

BIOS do...  I  B«0   I  Pork 

FtM do iOO  Chfckeni,  tggt,  bld«,  b 


Re^eotfnlly  submitted. 


D.  U.  CHahlon. 

...  Go(i>;; 
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^AmnaiiLrn  uP  BOOUE  ovunu,  dcii  v* 
AND  BEAUFORT,  NORTH  CAROLINA. 


FSELIUINARY  EXAMINATION  OP  BOOUE  SOUND,  BETWEEN  NEW  BIVEK 


Uhiteb  States  Engineeb  Oppicb, 

Wilmington,  N.  C;  October  24,  1884. 

Sib:  1  have  the  hooor  to  Bubmit  the  followioK  report  upoD  a  prelimi- 
nary ezamiaatioti  of  Bogae  Sound,  between  yew  Biver  aud  Beaufort, 
N.  C.,  iu  accordance  with  the  inBtrucUons  contained  in  letterB  from  yoar 
office  dated  Slst  Jaly  and  4th  September,  1SS4. 

No  detailed  peraonal  examination  of  the  entire  sound  was  deemed  nec- 
essary, becaase  such  examination  has  been  already  made  (Beeexaminatioc 
of  Bogne  Sound  toNewRiver, pages  36,37,Ex.  Doc.  No.  30,Senate,Forty- 
«gbth  Uoufcrees,  first  seesiou ;  and  of  White  Oak  Biver,  see  pagres, 
1,  U3-114,  I  22,  Auuaal  Report  Chief  of  Eugineers  for  1882;  and  of 
New  River,  see  pages  1,  117-119, 1  24,  Annual  Report  of  Ohief  of  En- 
gineers for  1882),  and  becanse  1  had  been  able  to  consult  a  tracing  of  a 
recent  Coast  Survey  map  of  the  whole  sound,  coustmcted  to  a  scale  of 
abont  3  inches  to  the  mile.  For  these  reasons  my  examination  was  con- 
fined to  visiting  onlj'  one  end  of  Bogue  Sound  proper,  and  to  studying 
tlie  character  of  the  sound  by  a  visit  to  other  similar  but  more  conven- 
ient localities,  checking  such  study  by  reference  to  the  Coast  Snrvej 
map  above  alluded  to.  In  order  to  get  further  details  as  to  the  com- 
merce of  the  sound,.!  sent  Assistant  Engineer  R.  Ransom  to  Swans- 
borongb  and  New  River  for  that  speeial  purpose,  his  report  being  ap- 
pended herewith. 

B<^e  Sound  proper  extends  from  Beanfort  Harbor  westward  about 
24  miles  to  WhiteOak  River,  opposite  Bogae  Inlet.  It  is  generally  from 
1  to  3  (average  2)  miles  wide,  and  generally  from  2  to  20  (average  3  to 
4)  feet  in  depth,  with  at  least  3  feet  depth  in  the  main  channel.  There 
is,  however,  aliont  3  miles  of  shoal,  where  the  water  is  only  about  2  feet 
deep  at  low  water.  The  average  rise  and  fall  of  the  tide  is  about  1.5 
feet.  One  of  the  proposed  routes  of  inland  navigation  from  Beaufort 
Harbor  to  Wilmington  passes  through  the  whole  length  of  the  sound. 

Boats  drawing  6  feet  of  water  can  enter  Bogne  Inlet  from  the  ocean 
and  go  nearly  2  mileo,  to  Swausborongfa,  a  town  of  over  500  inhabitants, 
and  about  3  miles  farther  up  White  Oak  River.  Boats  drawing  but  3 
feet  ean  go  lb  miles  farther.  The  most  of  the  produce  from  WhiCe  Oak 
Biver  and  Swansborough  is,  however,  carried  to  Beaufort  Harbor  by 
small  boats  through  the  sound,  in  order  to  avoid  an  ocean  journey,  and 
itiSBaidtbatasmalllight-draughtHteamerisshortlytorun  tletweeu  these 
two  places.  The  shipments  from  this  locality  at  present  are  about 
2«,0OO  barrels  of  naval  stores,  3,000  bales  of  cotton,  4,000  barrels  of 
peanuts,  and  15,000  barrels  of  fish.  The  foresta  of  White  Oak  River 
are  able  to  furnish  large  amounts  of  lumber. 

Bogne  Sound  proper  ends  at  White  Oak  Biver  and  Bogae  Inlet,  bat 
iacoutinued  about  17  milea  to  New  River  by  a  narrow,  crooked,  tide- 
water creek  zigzagging  through  marshes  from  1  to  2  miles  wide  and 
with  Irom  8  to  24  (average  12)  inches  depth  of  water  overlying  its  sof^ 
mad  butCom.  One  of  the  proposed  routes  of  inland  navigation  from 
^ew  Berne  to  Wilmington  extends  from  Swansborough  through  this 
manh  land  to  beyond  New  River. 

Boats  drawing  5  feet  of  water  can  enter  New  River  Inlet  from  the 
ocean  and  go  -nearly  20  miles  up  New  River  to  a  point  about  3  miles 
above  Onslow  (Jacksouville),  a  town  of  abont  1,001)  inhabitants,  tha 
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connty-Beat  of  Onalov  County.  This  cavigation  is  partially  obstntcted 
by  the  existeoce  of  only  a  50-foot  width  of  crooked  channel  throngb 
nearly  7,000  feet  length  of  oyster  rock.  Ten  thoasand  dollars  was  ap- 
propriated thia  year  to  widen  this  cut,  but  no  work  is  being  done  here 
at  present,  because  such  work  cauuot  be  carried  on  bere  with  advantage 
until  (20,000  is  available.  The  annual  shipment?  (either  by  wagon  or 
by  boat)  from  tbis  locality  iire  at  present  about  4,500  bales  of  cotton, 
35,000  bn&faels  of  rice,  60,000  bushels  of  corn,  10,000  bushels  »f  peanute, 
100,000  barrels  of  naval  stores,  50,000  barrels  of  flsh,  and  large  quanti- 
ties of  oysters,  for  which  this  river  la  famous.  Nearly  40,000  acres  of 
oyster  facms  and  large  fore^ts  of  timber  are  available  for  use.  Their 
proper  development  is  delayed  because  of  lack  of  easy  and  free  trane- 
portation  to  market.  An  appropriation  of  915,000  more  for  New  River, 
a  work  already  decided  to  be  "  worthy  of  improvement,"  will  open  this 
river  freely  to  the  ocean,  and  will  afford  a  free  passage  for  small  boats 
to  Beaufort  and  Wilmin^ou,  the  nearest  markets.  It  would,  however, 
require  a  canal  nearly  26  miles  long,  dredged  to  at  least  100  feet  widtii 
and  3  feet  depth,  at  a  cost  of  at  least  9200,000,  to  afford  a  free  passage 
to  similar  small  boats  through  the  sound  from  New  Biver  to  White  Oak 
Inlet. 

As  the  "  inlaod  line  of  navigation  "  now  extends  from  New  Berne  to 
Beaufort,  N.  0.,  it  will  undoubtedly  be  further  extended  from  Beaofort 
toward  Wilmiiigtou.  In  snch  case  the  whole  extent  of  the  sound  fh>m 
Beaufort  Harbor  to  New  Biver  will  require  a  oaretiil  survey,  bat  sach  a 
snrvey  is  not  needed  until  then. 

In  my  opinion  Bogue  Sonnd  from  White  Oak  Elver  to  New  River 
cannot  be  improved  except  at  a  cost  far  exceeding  that  demanded  to-day 
by  the  present  and  prospective  commerce,  and  is  therefore  to-day  "not 
worthy  of  improvement." 

At  the  same  time  it  is  my  opinion  Bogae  Sound  fh)m  Beaufort  Har- 
bor to  White  Oak  River  is  worthy  of  improvement  for  the  benefit  of 
White  Oak  River,  provided  that  such  improvement  is  moderate  iu  cost. 
Owing  to  the  extent  of  territory  and  the  shifting  nature  of  the  channel 
bottom,  such  approximate  cost  of  improvement  cannot  he  determined 
without  recoDrse  to  a  survey,  or  at  least  to  a  more  extended  examina- 
tion than  my  present  funds  allow.  An  extended  examination  of  safB- 
cient  accuracy  to  determine  snch  cost  can  probably  he  made  for  t600. 
A  snrvey  auflBciently  accurate  to  determine  such  cost,  and  also  to  serve 
as  basis  for  a  project  for  such  moderate  improvement,  can  probably  be 
made  for  91,000,  including  the  project  and  estimates  of  cost  of  improve- 
ments proper  to  be  made. 

Veiy  respectfully,  voar  obedient  servant, 

W.  H.  Busy, 
Captain  of  Engineers. 

The  Chibp  op  Bngineees,  U.  S.  A. 


Unitkd  States  Enginker  Okfice, 

Xew  Bmu,  X.  C,  Oetobtr'iO,  1884. 
Captain:  In  oomplianoe   with  yonr  inatrnctiooB,  dated  the  15tb  initMit  and  re- 
ceiTSd  by  me  the  16th  instant,  I  have  the  honor  to  make  the  foUowing  i«port  of 
"  pTelimiuaTy  ezaminatian  "  reqnimd  thereby : 

Bogae  Sonnd  eitendB  from  Beanfort  Harbor  to  S«aiubor«UKh,  ^lioat  25  miles.  At 
the  latter  place  enters  White  Oak  Biver,  a  stream  waebing  up  into  tbe  couDties  ot 
Onslow  and  Carteret,  asd  navigable  for  a  considerable  distance ;  bat  m;  time  was  too 
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limited  to  make  an  «zHiii nation.  From  Swatisbaraiigb  are  Bbipped  now  aboat  (40,000 
of  Mva)  itorea  aannaliy,  with  no  probability  of  an  increase ;  2,500  to  3,000  baled  of 
MtlOD,  3.000  to  5,000  bushela  of  peanntB,  1&,000  barrels  of  salt  Qsh,  besides  man;  Qsb 
Mntto  BsanfoTt  aud  Wilmington, 

On  White  Oak  River  are  larxe  quantities  of  pine,  oak,  cypress,  and  other  timber, 
tbe  forest  being  jet  but  tittle  pillaged. 

Tliesonnd  between  BeanforC  and  Swansborongh  is  open,  The  Coast  Barvey  luaps 
are  more  full  than  any  report  I  can  make. 

Between  8 wansborongh  and  New  RJTer,  navigation  bj  the  esst-bonnd  oi  ialaiidroale 
ii  impracticable  now  except  by  very  small  boats  at  bigb  tide.  Perhaps  one-tneutletb 
of  the  valuable  arable  land  is  onltivated.  This  does  not  inalade  large  tracts  not  bds- 
eeptible  of  cultivation,  but  prodncing  timber. 

Nbw  Kiver  is  now  navigable  for  about  36  miles  for  craft  of  4  or  5  feet  draught,  but 
ondsr  difflcultiee.  Three-quDTters  of  a  mile  below  Jacksonville  the  stream  is  1^  miles 
wide,  and  opens  to  abont  5  miles  at  ils  mouth,  30  odd  miles  below.  Above  Jackson- 
ville the  strasm  is  oompaistively  narrow  and  oan  hardly  be  made  navigable  for  more 
than  12  or  15  miles  hlgner  up.  The  main  obstmctlons  to  vessels  drawing  ti  or  10  feet 
of  wster  are  the  bar  at  the  month  and  small  shoals  in  a  few  places  above,  together 
with  logs,  Ac.  Tide-water  reaches  ap  25  miles  above  the  barto  Jacksonville,  or  just 
btiow. 

About  4,000  to  G,000  bales  of  cotton,  30,000  to  40,000  bnahels  of  Hce,  50,000  bushels 
of  com,  10,000  bnsheli  of  peanuts,  100,000  barrels  of  naval  stores,  50,000  barrels  of 
Ash,  and  a  large  quautiCy  ot  fish  and  oysters  are  aniiaull;  shipped  and  hauled  from 
tbs  lands  and  waters  of  New  River.  A.bout  one-flfleenth  to  one-twentieth  of  the 
iviilible  land  is  covered  by  large  districts  of  primitive  forests  whose  timberis  almost 
snlosched.  Ezoepting  the  naval  stores  all  these  products  wonld  probably  quadruple 
in  quantity  in  a  few  years  if  proper  egress  could  be  found  for  them. 

IVb  region  ta  untapped  by  railroads,  and  almost  everything  that  is  seal  to  market 
loes  by  wagons  from  &  to  50  miles. 

Ideem  the  Tiver  espeoially  "worthy  of  improvement,"  for  the  fact  that  it  pene- 
tntet  an  exceptionally  productive  country  wbioh  is  bnt  little  developed,  and  which 
buBO  other  means  of  sending  its  prodnce  with  facility  i  ~ 

oak  timber,  almost  uotonched,  lie  upon  its  banks  and  i 
the  beet  natural  fisheries  in  the  State  are  here,  and  35, 

wileis,  equal  to  any  in  the  world  and  famoos  locally,  await  cultivatiDn  and  devel- 
opment. Six  years'  experienoe  in  this  region,  upon  the  Nease,  the  Trent,  aud  the 
Conteutnim  rivers,  convince  me  that  New  Hiver  would  increaso  its  shipments,  and 
the  country  bordering  it  improve  in  quite  as  rapid  proportion  bi  the  above-named 
rtnams,  perhaps  in  even  greater  degree. 

Accompanying  this  report  is  an  estimate  for  a  detailed  snrvey  of  New  Biver,  which 
niav  be  greater  than  needed ;  but  I  am  satisfied  that  good  economy  requires  careful 
and  fall  surveys  upon  which  to  base  projects  for  further  work. 

ESTIMATE   TOH  THE   BURVET  OF  NEW    KIVER. 

Ec^neer  or  sarveyoi  in  charge  of  party,  one  month. . ..: ....  (ISO 

ANislant  surveyor  in  charge  of  party,  one  month 100 

One  living-boat,  manned  tor  party,  one  month , .... 150 

Eight  laborers,  assistants,  &c.;  4atf40,|lGO;  4att30,tl20 S80 

PtoTisioDB  for  12  men,  one  month 120 

Sondiiw  and  contingencies 100 

900 
Very  lespeotfUlly,  yoni  obedient  servant, 


Uhitbd  States  ENQiNiiEii  Oppiob, 

Wilmington,  N.  C,  February  2, 1836. 
SiB:  I  have  the  honor  to  submit  herevitb'm;  report  upon  a  snrvey  of 
Bogne  Soaod  between  Xew  Biver  and  Beaafort,  N.  C.,  in  accordance  with 
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iD8traotioD8  from  your  office  dated  Sist  Jaly,  4th  September,  and  21at 
November,  1884. 
Thia  report  is  accompanied  by  tbe  follovtDg  maps :' 

1.  A  genecal  map,  drawn  to  a  scale  of  1  inch  to  8  miles,  showing  tbe 
general  sairounditigs  of  Bogue  Sound  (from  United  States  post-roots 
map  of  North  Oaroliua.) 

2.  A  copy  of  the  United  States  Coast  Survey  Charts  of  Bogae  Sonod, 
from  Beaufort  Harbor  to  New  River  (in  seven  sheets).    Scale  ^nin- 

3.  A  tracing  showing  tbe  proposed  ohaoDel  through  Bogne  Soaod 
from  Beaufort  Harbor  to  White  Oak  River  (Bogne  Inlet),  with  the 
depth  of  water  in  the  vicinity  of  this  channel  (in  fire  sheets).    Scale 

Ug.     (Surveyed  by  John  P.  Darling.) 

Uy  report  of  24th  October,  1884,  on  a  preliminary  examination  of 
this  locality  gives  fully  its  general  pbysiograpbical  and  commercial 
statistics;  and  explains  why  the  present  survey  was  limited  in  extent 
to  tbe  eastern  half  of  Bogne  Sound,  extendiog  from  Morehead  City  to 
<Bogue  Inlet)  White  Oak  Uiver. 

Since  that  report  was  written  I  have  come  across  some  other  iofonna- 
tion  u|>on  Bogue  Sound,  eHpecially  between  Swansboroueh  and  New 
Kiver,  iti  an  old  report  of  Mr.  8.  T.  Abert,  made  in  1876  (see  pages  25 
to  28,  Senate  Ex.  Doc.  No.  35,  Forty-fourth  Congress,  first  session), 
from  which  I  quote  the  following: 

From  Bogne  Inlet  to  Cape  Fiiar  River  the  sand-baoka— the  only  barrier  between  tits 
BonmlBand  the  ocean — become  mach  lower  and  narrower.  In  times  of  stormi  the  wava 
•re  dashed  over  aiid  throach  them  b;  the  harrioanea,  tbe  sand  is  carried  bj  sea  and 
wind  iuto  the  souuds,  deposits  are  mode  at  the  meeting  points  of  the  tides  from  the 
DumeioDS  inlets  with  which  the  coast  is  indentvd,  aud  oommanioatlun  at  mean  tldiL 
«TBn,  is  often  closed.  The  bars  and  shoals  become  the  bases  of  salt  marshes,  and 
their  accumnlatlon,  whieh  is  progressive,  encroaches  upon  tbe  channels,  and  jeac 
by  year  thef  are  becoming  closed.  From  Swansboroagh,  fallowing  the  chMnucl 
to  tbe  west  of  Hoggins'  and  Dudley's  Islands,  a  depth  of  0  feet  can  be  obtKined 
as  far  as  to  the  entrance  of  South  Cow  Channel,  the  only  entrance  at  low  water  : 
communicating  with  succeeding  slonghs  leading  to  New  Biver  Inlet.  An  extensiTt  i 
sboal  bars  this  entrance,  save  a  very  narrow  passage  running  between  its  nurtli- 
«rD  point  and  the  adjacent  marsh.  Through  this  passage,  and  for  three-fourtlu  ' 
of  a  mile,  only  3  to  7  feet  of  water  is  found,  but  the  reuiainder  of  the  distance  to  Best 
Inlet,  il  miles,  carries  a  depth  of  from  S  to  14  feet.  Tbe  depth  of  water  over  the  bsr 
at  Bear  Inlet  at  low  water  is  S  feet,  Tbe  tide  dses  4  feet,  From  Bear  Inlet  the  Banii 
Channel  is  wide  and  straight  for  a  distance  of  l{  miles,  with  a  depth  of  between  7 
and  6  feet.  Here  the  communicating  slough  becomes  narrower  and  tortuous,  the 
islands  become  more  numerous,  and  the  depth  of  water  varying  at  nearly  ever; 
oast  from  2  to  6  feet  until  Brown's  Inlet  is  reached.  The  bottom  is  as  chaiig>- 
able  as  the  depth,  being  either  hard  sand,  soft  sand,  mnd,  or  oyster-rock.  There  it 
no  channel  over  the  bar  at  Brown's  Inlet.  The  shoals  within  have  changed  and  in- 
creased a  great  deal  since  the  former  survey.  The  tide  rises  5.5  feet  at  the  inlet,  bal 
this  rise  decreases  rapidly  as  we  pass  iuto  the  creeks.  It  was  stated  by  an  old  flsbcr- 
DlftD  met  here  that  to  his  knowle<lu;e  the  lianks  had  washed  back  50  yards  in  the  post 
twenty-five  years,  the  distance  being  determined  by  some  trees  felled  by  his  father 
which  hud  never  been  moved.  Also,  that  the  depth  of  the  water  in  the  creeks  had 
decreased  some  2  feet  in  the  last  ten  years.  He  remembered  a  storm  that  had  swept 
tbe  sea  over  the  banks  and  inundated,  uot  only  tbe  marshes,  but  also  the  mainland, 
and  for  some  distance  back.  The  banks  here  become  extremely  low  and  narrow,  the 
distance  Co  the  mainland  less,  and  the  continunns  slough  so  intercepted  by  otben, 
and  so  circnitoiis  and  narrow'  (at  places  barely  10  feet  in  width),  that  the  finding  of* 
continuous  channel  is  adifScult  tusk.  To  the  meetiuf;  pointof  tbe  tides,  ealled  "Tbe 
Crooks,"  'H  miles  from  Broirn's  Inlet,  the  depth  vanes  from  ^  to  5  feet.  From  the 
sand-bar — baraat  low  water — formed  here,  the  depth  varied  from  seni  to2teot  Ui 
uearly  the  northerly  point  of  New  Biver  Inlet.  The  depth  of  water  over  tbe  bar, 
from  the  quicksand  formation,  varies  considerably  as  the  wind  prevail*  from  JiSenot 
dimctlouB.  It  has  been  known  to  have  been  cut  out  to  a  depth  of  l!t  fi»et  noder  tb# 
influence  of  a  northeast  storm,  but  to  returu  in  a  few  days  to  its  niean  deptlt.  At  the 
time  of  the  dxauiination  an  extremely  low  tide,  3.5  feet,  was  found.  Ttw  rioa  and 
fall  of  the  tide  at  the  inlet  was  l.tj  feet. 

"Omitted.  j 
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Oambjning  tliis  desoriptioD  with  the  mformation  derived  fix>m  the 
Coaat  Sarvey  map,  we  find  that  at  leaat  a  3-foot  channel  exists  over 
atioat  one- half  the  way  from  White  0»k  River  to  Kew  Biver.  AUoviug 
for  tke  existing  channel,  bnt  a'lowing  also  for  the  height  (2  feet)  of  the 
top  (rf'tbe  marsh  above  low  water,  we  obtain  the  following  estimates  for 
etiaiiDel-vayn  of  different  cross-section  from  White  Oak  Kiver  to  New 
Biver,  a  distance  of  abont  80,000  feet. 

FortcbMioel  of  3  feet  depth  at  loir  water,  30  feet  bottom  width  and  40  feet  top 
•idtk,  i60,00O  cnbio  y»Td^  at  30  oenta.  |78,D0O. 

P'ortchMiKlof  4  feet  depth  at  low  water,  30  feet  bottom  width  And  40  feet  top 
widlb,  360.000  cabio  jarde,  at  ^  oenta,  p)0,<m. 

Fortchaoiifl  of  5  feet  depth  at  low  wat«r,  30  feet  bottom  width  and  40  feet  top 
wMth.  470,000  cubic  ya^d^  at  25  cents,  (117,500. 

fMiehjuinflof  g  feet  depth  at  low  water,  BO  feet  bottoio  width  and  100  ftet  top 
Tkttb,  1,700,000  catiic  yards,  at  SO  cents,  $540,000. 

To  these  estimates  may  be  added  that  of  Mr.  8.  T.  Abert,  in  bis  re- 
port of  1876  (page  S8,  Sen.  Ex.  Doc.  No.  35,  Forty-fourth  Congress,  first 
K««ioD),  which  is  that  a  r.haniiel  of  40  feet  bottom  width,  8  feet  depth, 
and  nde  slopes  of  1  on  2  from  Swaiisborough  to  IS&w  River,  will  require 
2,051,436  cnbic  yards,  at  30  cents,  9615,436.80. 

Similar  estimates  have  been  made  later  by  Mr.  F.  W.  Frost,  in  1878-'79 
(sfepage  895,  Annual  Report  of  the  Chief  of  Engineers  for  1880),  in 
vhtch  he  augg^tH  the  furLhur  necessity  of  a  protecting  dike  along  a 
poition  of  this  distance,  to  cost  $2.50  per  linear  foot. 

hi  connection  with  these  estimates,  it  is  perhaps  as  well  to  state  that 
tbeiimeand  funds  at  my  disposition  for  examinations  and  surveys  were 
iiuaSdent  for  any  thorough  new  survey  of  this  part  of  the  sound ;  if 
Bach  a  survey  be  desirable,  it  cannot  be  properly  made  for  leds  than 

With  these  new  estimates  before  me,  I  still  hold  to  my  previonsly- 
cxpres.sed  opinion,  that  since  New  River  has  already  an  outlet  to  the 
Atlantic  through  New  River  Inlet,  the  sound  from  White  Oak  River  to 
Sew  Kiver  caonot  be  im'proved  except  at  a  cost  far  exceeding  that  de- 
maiHled  by  it«  present  and  prospective  commerce,  and  is  therefore  to-day 
nol  worthy  of  improvement  by  the  General  Government. 

The  general  charge  and  siipeiintendence  of  the  survey  from  Beanfort 
Harbor  to  White  Oak  River  (Swansborongh)  was  intrusted  to  Assist- 
aptEo^neer  B.  Ransom;  the  survey  itself  was  made  by  Assistaut  En- 
gineer John  P.  Darling,  whose  report  is  hereby  appended. 

^e  reiKtrt  of  Assistant  Engineer  Darling,  condensed  but  full,  shows 
tbattbe  present  obstructed  navigation  from  Beaufort  Harbor  to  Swans- 
^Wfoogh  (White  Oak  Ri\er)  can  be  improved  so  as  to  have  a  clear  chan- 
nel St  ordinary  low  water  at  costs  in  round  numbers  as  follows ; 

A  tbuTOl  100  feet  wide  and  3  fe"t  deep 86,000 

AehMnel  lOO  feet  wide  and  4  feet  deep 3*^,000 

A  (kunst  100  feet  wide  and  5  feet  deep 62,000 

After  a  full  consideration  of  the  reports  of  the  present  survey  and  of 
pniiODs  examination,  checked  up  by  a  slight  personal  knowledge  of 
the  locality,  I  think  that  the  channel  should  be  at  least  100  feet  wida 
All  the  shoals  along  the  line  of  the  proposed  channel  seem  to  have  oc- 
copied  their  present  position  without  serious  change  since  the  tirst  ex- 
^inatioDS  for  improvement.  The  tidal  currents  from  the  two  ends  of 
thesountl,  changing  their  places  of  meeting  with  tiie  changing  winds, 
*ill  qnite  probably  be  sufficient  to  keep  open  a  narrow  channel,  if  the 
iWtet  isonoe  dredged  to  a  full  width  of  100  feet.  On  account  of  the 
72  2 
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narrowness  of  the  main  boat-chaiiuela,  and  the  shallowaess  of  the  rest 
of  the  sound,  it  will  be  necessary  to  go  a  long  ways  to  find  a  place  of 
deposit  for  the  dredged  materials.  For  this  reason,  as  well  as  for  those 
giren  by  Mr.  Darling,  I  thiok  his  estimates  are  none  too  high. 

A  steamship  company  has  for  some  time  had  a  light-draught  steamer 
ready  to  make  regular  trips  upon  this  sound  as  soon  as  tlie  channel 
shoald  be  completely  opeued.  I  tliiiik  that  tbe  interests  of  this  com- 
paratively rich  bat  so  far  unopeued  country  deserve  assistance,  at  least 
as  far  as  tbe  establisbmeut  of  a  permanent  Sfoot  channel  as.  far  as 
Bwansborougb. 

I  have,  therefore  to  recommend  at  least  $10,000  as  an  amonnt  that 
can  profitably  be  expended  during  the  coming  tlacal  year  for  the  e.st;ib- 
lishment  by  dredgiug  of  a  continuous  uhauuel  of  at  leant  3  feet  depth 
at  ordinary  low  water  through  Bogue  Sound,  from  Beaufort  Harbor  to 
Swansbo  rough. 

Very  respectfullv,  yonr  obedient  servant, 

W.  H.  BlXBX, 
Ce^Uiin  of  £lngiHeera. 

The  Chief  ov  ENaiNSBBs,  TJ.  S.  A. 


REPORT  OF   MR.    JOHN   P.   DARUMG,   AB8I8TAMT  EKGINBBR. 

WiLMiNOTON,  N.  C,  Janitarg  26,  1895. 

Captain:  I  bave  the  honor  to  submit  the  follotriag  repurt.  with  nccnnipAiifiiig  map 
(5  sliet^ts)  of  the  survey  of  Bof;iie  Sarin<l,  ^fo^th  CiLruliua,  Trom  Sewpon  River  tu  the 
White  Oak  River,  miule  in  avconlaiice  with  your  instraolioox. 

The  tldd  work  of  the  snrvey  wut  ooinnionced  Duceiutxir  2^!.  1S64,  and  com(i1et(Ml 
Jaouary  14,  1HH5.  Ou  account  of  the  limiteit  amoiiot  of  mooey  at  my  disposnl,  and 
the  very  uufavornlile  wpaChcr  met  with  diiriiiir  the  prosrem  of  the  mirvi^y,  it  could 
not  be  niiide  a.^  e^tenileil  und  complete  as  dcairable ;  but  enough  in  formation  was  ob- 
taioed  upciD  which  to  base  a  plan  of  improvemeut  and  eatimntes  for  tbe  xaine.  Tbe 
length  of  the  suond  bi-tkraeu  Newport  and  White  Oiik  riven  is  about  24  miles,  and 
its  widtli  from  1  to  3  miles.  The  );rcater  p]irt  of  tbe  survey  was  oiailu  by  tilanKnla- 
tion,  Hod  the  eotiudinxa  located  by  two  iuatruments  from  statiouB  ou  tbo  sbore;  tbe 
topogniphy  was  tHken  from  the  Coaar.  Survey  map  (lti6t-'7:(). 

AlIdiHtanceB  are  measurM  from  the  railroad  wharf  at  Morehead  City. 

Tbe  principal  obatnicCions  to  uavigatiun  are  two  shoals  called  Sally  Bell  Bboal 
and  Ooose  C^l^ek  Slioal. 

Sally  Bell  Sboal  is  abont  5  miles  from  Morehead  City  ;  it  is  1,000  feet  long  and  in 
the  Rhoalest  pl.ioea  ban  but  d.2  fret  of  water  at  avei'»);t<  low  wat«r;  the  sboai  is  of 
eanit,  uud  appean  to  he  a  sort  of  bnlkheail  acron-i  the  obann'^l. 

QooMi  Creek  Shoal  commuucea  at  tbe  l:tth  mile  ami  extendi  for  about  8  miles,  or 
nearly  to  the  entranoe  of  Burthen  Channel  at  the  Mtrahes.  Tbin  ia  aino  a  sand  shoal, 
but  with  a  thin  coveriufj;  of  mnd  frnm2to  4  inches  deep,  and  ^rasn  gn>miii|[  over  the 
greater  part  of  it.  Goose  Creek  Shoals  are  cut  up  by  many  Hmall  sloughs,  hut  tbe 
main  channel  fullowa  alont;  the  mainland,  and  hiis  in  the  ahoatest  places  2  feut  ol 
water  at  average  low  tide,  but  after  several  days  of  strong  westerly  winds  tbe  tides 
get  very  low,  possibly  from  0.5  to  I.O  foot  lower  than  tbe  average.  - 

Through  the  Marnhea,  which  f""-—"'-  ~i.....t  ii...  'ii-t  ...;i..  ih^,^ 
Bank,  which  follows  the  general 
mainland. 

Aa  Burthen  Channel  ia  much  the  betterof  the  two,  I  have  mndemv  estimates  by  that 
route  and  Cross  Stakes  Slough,  which  branches  off  from  Bortheu  Channel,  and  short- 
ens the  distance  con-iiilerably.  Tbe  only  obstruction  in  Cross  Stakes  Slough  is  at  lU 
entrance,  where  a  little  dredging  would  be  required. 

All  the  improveinunt  requlreil  on  Bogue  Sound  is  tbe  dredging  ofa  channel  throngh 
Sally  Bell  and  (loose  Creek  Shoals  and  a  little  dredging  at  the  entrance  to  CroM 
Stakes  Slough  and  in  Hoggin's  Island  Channel. 

I  have  made  the  fulluwiug  estimate  for  a  channel  100  feet  wide  and  3,  4,  and  5  feei 
deep.    The  reasim  for  the  difference,  per  cubic  yard,  in  cost  of  dredging  is  the  mach 
r  ana  to  go  over  to  get  tbe  same  Dambei  of  cabra;aid8inthe4Bud;irootobaD- 
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M  16. 

preliminaby  examination  of  congabee  biteb,  soitth  cabouha 

United  States  Enginebb  Ofpiob, 

Wilmington,  N.  C,  October  26,  1881. 

81B:  I  bare  the  honor  to  submit  the  following  report  apon  the  pre 
liminary  exAmiiifttion  of  the  Gougarae  Biver,  Sontb  Carolina,  in  accord- 
ance with  instructions  from  yonr  office  dated  Slst  Jnly  and  1th  Septem- 
ber, 1884. 

This  examination  was  intrusted  by  me  to  Assistant  Engineer  B«id 
Whitford,  whose  report  is  appended. 

The  CouKaree  Biver  is  formed  by  the  meeting  of  the  Broad  and  Salnda 
rivers  about  t  mile  above  Colambia.  H.  C,  and  flows  southeasterly  aboat 
60  miles  by  water  (30  by  laud)  until  it  unites  with  the  Wateree  to  form   | 
the  Santee  Biver. 

The  Santee  Biver,  now  noder  improvement,  will  eventnally  afford  at 
least  a  5-foot  navlgatEon  from  Georgetown  Harbor^hroagh  Mosqaito 
Greek  up,  181  miles,  to  the  mouth  of  the  Gongaree  Biver. 

From  the  Santee  Biver  up  about  57  miles,  to  within  3  miles  of  Colum- 
bia, the  Gongaree  Biver  has  a  width  of  from  500  to  300  feet,  a  depth  of 
about  4  feet  at  low  water,  and  a  moderate  current.  Steamers  of  4-foot  . 
draught  formerly  ran  all  the  way  up  to  this  point  from  the  sea-ooast, 
but  such  navigation  is  now  prevented  by  logs,  snags,  folleo  timt>er,  and 
overhanging  trees. 

From  3  miles  below  Golumbia  up  to  Golumbia,  the  Gongaree  has  a   ' 
little  less  depth,  a  little  more  width,  a  little  more  current,  and  is  more 
obstructed  by  rocks;  probably  a  3-foot  uavigation  could  be  obtained 
without  very  great  difficulty. 

From  Golumbia,  up  2  miles  to  the  head  of  the  Wateree,  a  slackwater 
navigation  is  already  under  construction  by  the'  State,  to  connect  the 
city  to  Broad  Biver,  which  latter  brings  down  to  Golumbia  a  large 
quantity  of  flat-boated  flight. 

If  the  Gongaree  Biver  were  opened  to  navigation  it  would  probably 
receive  over  130,000  tons  of  freight  per  year. 

Under  the  above  circumstances  this  river  is,  in  my  opinion,  worthy 

of  improvement.     A  survey  sufBcieutly  accurate  to  serve  as  basis  for 

the  project  of  improvement  can  probably  be  made  for  $1,600,  including 

the  iirojects  and  eatimates  of  cost  of  improvements  proper  to  be  made. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 
Captain  of  Engineers. 

The  Chief  of  Engineebs,  U.  S.  A. 


report  of  hr.  rbid  wmtpord,  assistant 

Unitbd  States  Ekg inker  Office, 

Georgetown,  S.  C,  October  M,  1884. 
Cai^ain  :  I  have  tUa  honor  to  report  as  follows  upon  tba  examination  of  the  Con- 
trariw  River  made  in  conipliance  with  instructions  contained  in  yont  letter  of  October 
15,18^4. 

The  Cungareo  haa  iU  hnad  at  the  conQuenoe  of  the  Broad  and  Salnda  riveis,  at  the 
city  of  Columbia,  the  capital  of  the  State;  flnwIiiKtbeaoo  in  a  so  atheaaterly  direction, 
foT50toGU  miles,  it  iniuKlesita  wnturswith  that  of  the  Wateree  Biver,  and  thus  funus 

the  SauteeRlv^r.    Th^lrHHDnrnnRivHr  in  rrOHNi^rl  At.  thn  fnnt.  nf  (^pmiifl  AtmAi.    f^iklntn- 

bia,  a  mile  01 
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ine  fam  apuia  niatiDg  on  ctooe  Bbntmento  and  pien,  haviDg  total  leogtli  of  1,3&7  feet, 
with  Soor  36  feet  above  dead  l^w-water  level.     The  river  at  thispointia  over  600  feet 


wide.    Between  the  head  of  the  river  and  this  bridge  there  are  a  unmber  of  abmpt 

f-ii_  ! !-^  BoooeNiion  filled  with  rock  ledRea  and  heavy  howldem,  over  which  the 

ery  swiftly,  and  witb  very  littk  depth  at  the  dead  low  stage.     The  State 


of  Booth  Carolina  has,  however,  at  present  under  oonstroctioji  and  well  advanced 
towud  completion  a  flrat-classoanal  and  lock,  slone  masonry,  aronnd  this  portion  of 
tlie  river,  which  will  afford  s1ackwBl«t  navigation  for  boats  from  the  said  foot  of 
GcrvuB  BtrMt  to  navigation  on  th^  Broad  Biver  [the  Broad  River  is  simply  a  con- 
tiQnMioD  of  the  Congaree).  This  canal  is  inti^nded  principally  to  develop  the  water- 
power,  which  is  very  great  at  this  point,  but  will  also  be  nsed  for  freight  buala  com- 
iDgdowntbe  Broad  River.  Every  seanonqaiteanomberofbales  of  cotton  are  bTonsht 
down  the  Broad  River  in  pole- boats  and  landed  alColnmbla.  Abont  1.5  miles  betow 
tbe  Gerrais  Street  Bridge  rbe  river  is  crossed  by  theCharlotte,  Colombia  and  Angnsta 
Bailroad  iron  bridge,  bnilt  on  stone  abntmenta  and  piers,  with  iteinain  spans  over  the 
river  151^  feet  in  length.  Total  length  of  bridge,  about  1,0K)  feet  from  abutment  to 
sbntment.  The  trains  run  on  the  deck  of  thisbridge  with  the  top  of  the  rail  61.0  feet 
above  tbe  dead  low- water  level.  Between  the  two  bridges  referred  totbe  fall  of  the 
river  is  very  malerially  red  need,  though  there  are  qnite  an  amber  of  rocks,  ledges,  and 
bowlden  choking  up  the  river.  The  depth  of  waler,  however,  is  mncb  better  tbaa 
above  the  Gerrais  Street  Bridge.  At  the  Charlotte,  Colnmbia  and  Augusta  Kailroad 
firidKC.abovementioned,  the  width  ofthe  river  is  abont  4d0  feet.  Half  a  mile  betow 
Ibis  briiiKe  is  "Old  Gran  by"  Lauding,  which  was  iif  former  times  need  as  the  landing 
fbrsteamboats  running  on  theriver.  This  point  is  from  U  to  3  mileR  from  Columbia. 
Between  "Old  Oranby"  and  the  railroad  bridge  there  are  very  few  rocks,  a  gently 
floTint;  river,  and  a  depth  of  water  of  not  lets  than  4  feet  at  dead  low  stase.  The 
widtbof  theriverat  "Old  Oranby"  is  abont  500  feet.  No  rocks  are  found  b^owthis 
landing,  and  the  river  presents  a  good  appearance  even  now  fur  navigation.  Abont 
5  miles  above  its  month  the  river  is  crossed  by  a  wooden  through  bridge.  Howe  truss, 
ISO  feet  spans,  stone  abutments,  wooden  piers;  the  total  length  is  336  feet;  height  of  top 
otiailabovedeadlow  wateriB:i3fee1;  width  of  river  at  bridge  is  317  feet.  Upouthe 
whslr,  theriver  is  wide  anddeep  foran  up-country  stream,  though,  of  course,  after  years 
ol  neglect  it  has  become  obstructed  by  fallen  timber  and  overhanging  trees.  Probably  in 
the  improvement  of  it  a  depth  of  4  feet  can  be  made  at  dead  low  water  from  its  mouth 
to  Cotambia.  The  people  express  themselves  as  being  extremely  anxious  for  this  river 
(0  b«  opened  for  navigatiou,  which  will  give  them  wat«r  transportation  for  theit 
fttights  direct  between  Columbia  and  northern  citiee  via  CoDsaree  and  Saotee  rivers, 
Hoaqaito  Creek  Canal,  and  Winyaw  Bay  Bar.  They  are  of  the  opinion  that  i  feet, 
»wn  3  feet,  at  dead  low  water,  would  answer  for  the  safe  navigation  of  the  river. 
The  Congaree  flows  through  a  thickly -settled,  fertile  forming  country,  prodneing  a 

Ct  deal  of  cotton,  com,  &,c.;  and  very  targe  ereas  of  the  best-timbered  lands  ara 
1  along  its  banks.  Without  the  use  of  the  river  the  [leople,  of  course,  are  oom- 
peiled  to  haul  their  products  long  distannee  to  railroad  lines  and  to  market.  This  la 
slow  and  expensive.  Up  to  the  year  I64b  two  eide^whetil  steamem,  the  John  Adams 
Md  Boatwrlgbt,  drawing  4  feet,  were  rnnniug  on  the  Congaree  between  Columbia 
and  Cbarlealoti,  but  about  that  time  they  were  taken  off  the  river,  and  since  tben  the 
Bhtnnel  has  liecome  so  much  obstructed  by  overhanging  trees  and  fallen  timber  that 
■K>  boats  have  been  able  to  run.  At  present  there  is  no  cummeroe  carried  on  over  the 
river,  for  reasons  stated  above,  but  tliere  would  be  a  targe  trade  could  it  l>e  opened 
tor  DSTigalion  from  Columbia.  That  city  lias  a  very  large  and  yearly  increasing 
ccniDierce,  and  is  situated  in  the  heart  of  the  cotton- belt  of  South  Carolina. 

Abont  50,000  bales  of  cotton  are  shipped  yearly  from  Columbia. 

Tweoty-five  thousand  barrels  naval  stores  and  abont  450,000  or  500,000  toosafgen- 
era!  oieichandise  are  brought  there  annually. '  If  the  river  was  open  for  boats  to  the 
eitj,  Isni  informed  by  the  business  men  that  at  least  :W, 000  bales  of  cotton  and  25,000 
barrels  of  naval  stores  would  go  thence  via  river,  and  probably  130,000  tons  of  up- 
freights,  general  merohandise,  In  addition  there  would  probably  be  5,0Uti  bales  of 
cotton  ship|>ed  from  laudings  below  Columbia,  10,000  barrels  of  naval  stores.and  30,000 
(ooi  of  Dp-freigbts.  The  timber,  lumber,  and  shingle  trade  would  also  be  very  large. 
1  Bm  indebted  to  C'ol.  a.  A.  Fearce,  president  of  the  ColUFi.bia  (8.  C.)  Board  of  Trade, 
and  other  gentlemen  in  Columbia,  for  assistance  in  gathering  the  above  figures  on 
freight. 

1  inclose  a  letter  written  by  Colonel  Pearce  which  explains  itself.  It  is,  Iherefore, 
tboaght  that  the  Conguee  River  is,  in  ever;  respect,  "  worthy  of  improvement."  An 
estimate  of  the  probable  cost  of  completing  a  detailed  survey  of  the  same,  from  tbe 
toll-bridge  at  foot  of  Oervais  street  to  tbe  month  of  theriver,  in  order  that  projects  may 
be  fonned  therefrom  to  carry  on  said  im[irovemenl,  is  respectfully  submitted,  as  foL- 

Odc  fir»t  assistant  OD){ineeT,  42  days,  ut  (5  per  day $210  00 

One  second  atsistMit  eogiueer,  43  days,  at  f4  per  day 168  00 
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Three  roduen,  42da;3,  >t  I2.SD  eaoli,  per  dftjB 9315  00 

Ten  l&bnrera,  42  days,  nt|l  per  day 4*0  00 

F..nr  oanvos-fitted  tents,  »t»30«ach 120  00 

Three  row-boats,  at  |20  enoh 60  00 

Oiiu  bafcgage-soow,  at  f40 ». 40  00 

One  bojc-Htove,  at  16 S  00 

Cu-kiuK  utensils 20  00 

Two  hatchets,  atfl  each 2  00 

Three  batobeta,  at  tl  eucb v 3  00 

Total I,3fi3fl) 

Add  5  peroent.  for  contiu'gencies 6S  li 

Total.... 1.43115 

Very  reepeotfully,  your  obedient  servant, 

Ekid  Whttfobd, 


F  TBS  BOAKD  OF  TRACK  OF  COLUMBIA,  SODTH  CAROLUIA. 


Dear  Sir:  In  oomplianoe  with  yunrreqaeet  I  give  yon  a  few  reasons  for  improving 
the  navigation  of  tbeCongareeSiverasfarnpas  thefooi  of  Senate  street  in  this  city. 
I  mnst  necessarily  t-ake  a  general  view  of  the  situation  as  the  shortness  of  yonr  visit 
will  not  allow  me  time  to  collect  the  Ugares  of  tonnage  of  merchandise  broDshl  to 
Cnlombia;  but  my  annual  report  to  the  Colambia  Board  of  Trade,  a  copy  of  irbich  I 
will  hand  you,  shows  that  the  toriuage  was  largely  increased  last  year,  which  was,ai 
is  well  knoirn,  a  bad  year  for  cotton. 

Colambia  has  watched  with  great  interest  the  work  of  improvement  carried  on  by 
the  United  States  Qovemment  below  on  the  Santee  River  and  its  outlets,  and  gathers 
freflh  hopes  from  yuur  visit  that  nhe  will  be  placed  in  water  commnnioation  with  Ibe 
world.  This  is  the  capital  of  the  State,  a  city  containing  at  least  14,000  inhabitants, 
and  from  its  location  is  destined  to  be  the  great  distnbutive  center  of  the  Stats. 
The  great  water-power  now  being  developed  by  the  State  will  excel  that  at  Lowell, 
and  when  ntilized,  as  it  is  destined  to  be  in  a  short  period,  will  make  this  the  great 
maimfucturing  center  of  the  Sonth. 

Thegreatdrawbaok  tomanyindDstriesin  this  State  is  lack  of  cheap  transportatdoo. 
There  ore  immense  growthsof  the  moat  valuable  timber  In  the  upper  part  of  the  State 
which  coDld  be  rafted  down  Broad  River  and  flud  its  way  to  a  prontable  market,  if 
It  can  have  a  water  transportation  from  Columbia.  There  are  qnarries  of  rranits 
within  close  proximity  to  the  Congaree  River,  near  this  city,  that  could  fnmisb 
millions  of  Ions  of  rook  for  jetty  work  on  the  Sonth  Atlantic  coast  and  the  cities 
bordering  on  the  coast.  The  creat  cypress  swamp  below  Columbia,  which  has  an 
almost  inexhaustible  supply  of  this  valuable  timber  growing  npnn  it,  would  turn 
out  from  its  stagnant  pools  that  which  makes  to  the  wealth  of  the  conntry.  All 
efforts  to  utilize  Ibis  wood  in  the  manafaoture  of  shingles  and  wooden  ware  have 
failed  for  wBUt  of  cheap  trauB|>ortation  and  a  oonvenient  outlet.  To  the  oypre* 
must  be  added  a  great  growth  of  hard  piue  timber,  which  will  be  made  profit- 
able to  cut  and  saw  for  the  markets  of  the  world.  The  shipments  of  cotton  bj 
the  river  must  necessarily  be  very  large,  both  for  export  and  for  the  North  by 
steamers.  The  difference  in  time  would  not  be  appreciable,  as  the  oo^ton  could  be 
compressed  here  and  transshipped  from  boat  to  steamer  without  delay  and  noat  of 
wharfage ;  whereas  now  there  are  often  blocks  in  the  shipment  of  cotton  at  points 
where  the  railroads  land  cotton  for  transshipment  by  sea.  T^ese  delays  occur  iu  tbs 
busy  season,  of  course,  when  there  are  not  enough  vessels  to  take  it  away  from  tbets 
great  railroad  depots.  The  opeuing  of  this  new  route  wonld  help  bt  relieve  this 
pressure  as  well  as  rednce  the  cost  oftransportation.  Quite  a  large  omonnt  of  ootton 
comes  to  Columbia  in  pole-boals  from  a  long  distance  up  the  cooiitry,  audit  issafe  to 
say  that  the  planter  wonld  simti  avail  himself  of  this  method  of  fnrnisbinghimacheap 
freiKbt  ttam  the  moontains  to  tile  seaboard.  It  wonld  also  stimulate  him  to  iucresM 
his  pn)dnctions  of  cotton,  wheal,  corn,  oata,  &x.  Cheap  freights  wonld  bringsettlen 
to  locate  along  the  river,  where  the  lands,  I  am  informed,  are  rich  and  productive. 

I  have  thus  far  spoken  of  shipments  down  the  river  only,  but  it  will  require  no  argn- 
nent  to  convince  the  investigator  that  the  opening  of  this  means  of  transit  foe  heavy 
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IMfthte,  espMially  those  that  do  Dot  tequiN  rkpid  movement,  will  be  BTailed  of  for 
tbR^ipmeiit  ofiuimeDM  qnuititiesoffertiliiera  that  are  annnkll;  purchased  in  the 

npper portion  of  tbe  Slate,  and  fur  coal  and  irnn  r>ir  our  foQQdriee,  aud  ftlsu ftr  heavy 
procerirs  and  nrovisioQu.  I  mention  Swnate  street  fur  the  present  terminim  of  boat- 
ing, iustead  of  tbe  old  point  ^  luiles  ImIow  tbe  city,  at  what  tittle  ubatruciiou  ivill  ' 
be  eDcauntervd  from  Granby  np  to  Seuate  street  can  probably  be  rednced  withant 
greiit  coat.  This  would  bring  the  iMialB  op  abreast  of  the  city.  To  stop  at  Umnhj 
would  Buliject  ghipiwrs  to  a  bnnl  of  3  miles  ovar  a  bad  road.  Tbe  lauding  at  Senate  - 
llrPBt  wonld  be  but  four  squares  from  tbe  Union  Sailroail  depot. 

loaareanare  olsome  cif  the  disadvanragesimderwhiah  I  have  prepared  this  hasty 
tUtemeut.  J  can  assure  you  of  the  earnest  sapport  of  our  board  of  trade  in  further- 
iiif[  this  impoTtaat  work,  which  will  be  of  natioual  importance,  beneflting  the  coontry 
at  large. 

YoniB,  V6fy  leapectfally, 

8.  A.  Peargb. 
Pretidatt  CoUtnbui  Board  of  Tra4«. 
Ut.  Reid  Whitfobd, 

AnittaHt  Cxiled  SlattM  Engineer, 


SURVEY  OF  CONQABEE  BITBB,  BQUTH  OABOLIKA. 

Uhited  States  EnomEEB  Office, 

Wilmington,  Jf.  C,  January  29,  1885. 

SiB:  I  h»ve  the  honor  to  snbmit  herewith  my  report  opon  a  snrvey 
of  tbe  Con^aree  Birer,  in  accardance  with  iiiHtructiotis  from  your  office 
d8te<1  31st  July,  4th  Septeinbtr,  ami  2l8t  November  1384. 

This  report  is  accompauied  by  the  follotvJDg  mai>s*  : 

(I)  A  general  m^p,  drawD  to  a  scale  of  1  inch  to  Smiles,  showing  the 
general  siiiToiiiidiuge  of  the  river.  (From  the  UDited  States  poat-roate 
map  of  South  Carolina.) 

(3)  The  CoDfraree  Blver,  from  Colnmbia  49  miles  to  the  Santee,  drawn 
to  a  scale  of  ^^,  and  showing  all  tbe  obstructions  to  be  removed,  the 
depths  of  water  at  the  time  of  tbe  survey,  and  the  proper  corrections 
(line  to  stage  of  water)  which  must  be  deducted  from  these  depths  to 
give  tbe  probable  low-water  depths.     (By  Drs.  McBee  and  Miller.) 

My  report  of  tbe  'i4th  Octobec,  1884,  on  a  preliminary  ezamiuatioa 
of  this  locality,  gives  fully  its  general  physiographical  and  commercial 
Btatistics. 

I  intmsted  the  survey  to  Mr.  B.  J.  Latta,  civil  engineer,  of  Yorkrille, 
8.  G.  Mr.  Latta,  who  was,  however,  taken  sick  quite  unexpectedly, 
*  *  *  and  who  had  in  consequence  to  give  np  further  charge,  de- 
serves mncb  credit  for  the  efficient  way  in  which  he  organized  the  sur- 
vey. 

The  survey  was  finally  started  nnder  Dr.  S.  McBee,  of  LincolntoD, 
88  assistant  engineer,  and  Dr.  D.  B.  Miller,  jr.,  city  engineer  of  Colum- 
bia, as  surveyor  and  draftsman ;  and  they  both  deserve  great  credit  for 
the  rapid  and  efficient  manner  in  which  the  survey  was  carried  out,  in 
spite  of  much  rainy  weaflier  and  several  river  freshets. 

Tbe  report  of  Dr.  McBee,  condensed  but  full,  shows  that  tbe  mere 
removal  of  snags,  sunken  logs,  and  overhanging  trees  is  about  all  that 
is  needed  to  give  a  clear  nnobstmcted  4-foot  navigation  from  the  mouth 
of  the  Gongaree  Biver  upward  47  miles  to  tbe  old  steamer  landing  at 
Gnuiby,  within  2  mdes  of  Columbia.  Judgiug  from  my  actual  present 
•Omitted. 


^dJvGooglc 
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experience  with  Bimilar  work  od  the  Wateree  Biver  close  by,  where 
sanken  log:a  are  often  3  feet  iu  diameter  and  80  feet  in  length,  it  will  re- 
-  quire  fnlly  $30,000  to  clear  the  Congaree  Eiver  properly  from  its  month 
np  to  Granby  Laoding.  I  believe  that  a  due  consideration  of  the  Davj- 
gable  ueeda  and  commercial  statistics  of  this  nver,  bh  shown  in  my  re- 
port of  its  preliminary  examination,  will  show  that  it  is  worthy  ot  na- 
tional assistance. 

Abov^  Granby  the  river  is  a  veritable  rapid,  risiHg  aboat  4  feet  per 
mile,  opening  ont  *»  three  times  its  former  width,  diminishing  propor- 
tionally iu  depth,  showing  the  tops  of  rocks  everywhere  at  all  ordinary 
stagee  of  water,  and  having  a  cnireut  of  aboat  6  miles  an  hour.  Ac- 
cording to  Dr.  McBee*a  estimate  it  will  cost  about  (24,000  merely  to 
clear  out  a  100-foot  channel  through  these  rocks,  and  1  think  it  very 
donbtful  if  the  river  steamers  could  even  then  navigate  the  chaDuel 
with  safety.  I  am  incliued  to  believe  that  the  construction  of  a  canal 
is  the  only  satisfactory  method  for  getting  a  navigable  channel  throngti 
from  Granby  to  Columbia.  Such  a  channel  would  be  very  expensive. 
On  this  account  I  believe  that  the  two  miles  of  river  from  Granby  to 
Columbia  are  to-day  not  worthy -of  improvement  by  the  General  Gov- 
ernment. . 

I  have  therefore  to  recomnlend  at  least  $30,000  aa  an  amount  that 
can  profitably  be  spent  upon  the  Congaree  Biver  from  its  month  47 
miles  upward,  to  Granby  Landing,  in  removing  snags,  rofiks,  snokeu 
togs,  sunken  trees,  and  slight  shoals  from  the  bed  of  the  river,  in  clear- 
ing away  overhanging  trees  from  its  banks,  and  in  properly  protecting 
its  caving  banks.  * 

Very  respectfully,  your  obedient  servant,  , 

W.  B.  BlXBY, 
Captain  of  Engineers. 

The  Chibp  op  Enoiheebs,  U.  S.  A. 


BBPORT  OF  MR.  B.  n'BEE,  ASSISTANT  BKOIKBEK.  I 

COLDMBIA,  S.  C  ,  Jantiary  23,  1886. 

Sir  '.  I  have  tbe  honor  to  anbioit  tbe  folloving  report  or  the  preliminary  survey  ol 
Congaiee  River  from  Columbia  to  the  Suntee  River. 

ThiH  survey  was  made  iu  accorduuce  with  your  instTDctioDS  of  December  S,  1884,  to 
determioe  the  cost  of  improving  the  river  enough  to  allow  of  4-foot  navigation  nitb 
100  feet  viHth  of  cbanoel. 

By  river  it  is  49  niiles  in  a  southeasterly  direction  from  Cnlnmbia  to  the  Santcs-  , 
The  first  'i  miles,  beginniug  at  Columbia  Bridge  and  endiDK  at  GrauLiy,  i«  l,%iO  Tect  ' 
wide  Ht  Ihe  upper  end  aud  gradually  narrows  u)  550  at  tlie  lower  end.  It  has  a  fitll 
of  about  4  feet  per  mile,  and  a  velocity  of  about  4}  fent  piT  si'coud.  The  chaniiet  is  I 
obstructed  iu  many  places  by  bowldersatid  aboals  of  granite  rock,  eatiniated  at  T,OUO  : 
cubic  yards.  Thens  are  no  otber  obutaclea  to  navigatiun  in  tbis  part  of  tbe  river,  ex- 
cept that  it  is  crossed  b;  the  Charlotte,  Columbia  and  Augusta  Railroad  Bridge,  an  { 
iron  structure  4H  feet  above  low  water.  i 

From  Qranby  to  thu  Santee  Kiver  there  is  an  aveTng|  width  of  about  350  feet,  and 
a  velocity  of  about  S  feet  per  second.     Tbis  part  of  tbe  river  was  formerly  navigable,    | 
and  would  be  so  now  if  the  Bna)i;S|  nuntien  togs,  audoverbaiiKiug  trees  were  removed,   ij 
There  are  a  fow  places  where  tbe  soundiugs  show  a  lack  of  depth,  but  in  my  opinioD 
the  Band  is  retained  by  snags  and  logs.    The  t^outh  Carolina  Railroad  crosses  thft 
river  4  miles  from  its  mouth  on  a  Hiiwe  truss-bridge,  about  25  feet  above  low  walft. 

ThetB  were  actually  seen  aud  counted  iu  this  part  of  the  river  658  (raags,  950  sunien 
logs  aud  trees,  and  fioO  overhanging  trees.  There  were  also  about  100  cubic  TSrds  of 
roclt  eicavatian  (5  miles  from  tlie  month  of  river)  and  30,000  liuearyards  of  caving 
banks  (of  which  perhaps  1,000  linear  yards  need  protecilon) ;  alxo  two  Bboals,  oca 
apparently  about  150  feet  lone  (one  at  Mill  Creek,  S7  miles  from  the  month  of  river, 
the  other  4  miles  at  Old  River). 


Digitized  ..Google 


APPEHDIX  H — BEPOBT  OP  CAPTAIN  BIXBT.  1145 

Tba  nmoTal  of  obatraetiona  Mtasl)7  Men  would  ««nt  appioximaWr  M  foUowa< 

Trota  Ccrfambia  to  Oranby : 

7.000  cnbiojMdB  of  rock,  at  13.50 ♦84,500 

Fioin  OrsDbT  to  SaateeKivw; 

6&e  BDwa,  at  #3 11.974 

940Bai]keD  logs  and  trees,  &t|5 4,700 

6a0  ovnrhuiKlQK  treet,  »t  60  eeoU 340 

1,000  lineai  yutlB  of  c»riDg  twnka,  at  It 1,000 

300  linear  feet  shoklB,  »t  ^ 600 

100  cDbic  yards  rock  excftTstioD,  at  $3.50 350 

-  8,964 

Total , 33,464 

On  accoDiit  ofhigh  water  at  the  timeof  theaurrey,  manjaaftKa  and  loga  mnat  havo 

eaoped  obaervation.     Moreover,  eipenenoe  in  clearing  ap  similar  rivers  ahowB  that 

thsobatmctionB  which  have  finally  to  be  removed  are  geaeralty  from  two  to  six  tbnea 

tboae  actnally  in  sight  ali  the  first  examination  or  survey. 
1  tlwrofore  think  that  the  followInK  *oiiId  be  a  fair  eatimate  of  the  probable  work 

npon  thoroaghly  oleanng  ap  this  river : 

From  Colnmbia  to  Oranby : 

7,000  onbio  yards  of  rock  ezcavatioo,  M$3.S0 $24,500 

Tiom  Giauby  to  the  Santee  River ; 

S,00OBDaes,  at|3 $6,000 

4,000  BOD  ken  logs  and  treea,  st  $5 30,000 

5,000  overhanfpng  trees,  at  50  eentB tt,500 

1,000  liDear  yards  caving  banks,  at  $1 1,000 

a,000  linear  fMt  shoals,  at  $2 4,000 

150  cnbic  yards  rock  excavation,  at  {3.50  . 5% 

34,026 

Total 58,686 

Very  reepectfnlly,  yoar  obedient  servatit, 

8.  McBee. 
Capt.  W.  H.  BixBT, 

Corpt  0/  Engi*t«rt,  V.  S.  A. 


M  17. 

peeliminaby  examination  of  black  eivee,  north  carolina. 

Fnited  States  Engineer  Office, 

Wilmingion,  If.  C,  October  24,  1884. 
81B:  I  have  the  houor  to  submit  tbe  foUowiug  report  upoo  Black 
Siver,  North  Carolitia,  in  accordance  vitb  irstractious  contained  in  let- 
ters from  your  office  dated  July  31  and  Sej>t«iiib€r4.  1884.  As  this 
liver  vss  carefully  examiued  iii  1883  by  Mr,  George  H.  Elliott,  assist- 
ant eugineer  (see  Ueport,  A  28,  of  Capt.  James  Mercur,  pages  42,  43, 
Ex.  Doc.  No.  30,  Senate,  Forty  eighth  Congrcsa,  first  session),  my  own 
exumiuatioD  was  limited  to  a  personal  iuspeution  of  tbe  river,  as  a  check 
upon  the  previous  report,  and  to  the  colleotioa  of  general  iDfurmatioD 
and  statistics  froui  persona  who  have  known  t)ie  river  well  for  several 
years. 

The  Dsefully  navigable  portion  of  Black  River  extends  36  mile^  from 
its  moutb,  ou  the  Northwest  Capo  Fear,  up  to  Point  Caswell,  a  settle- 
nteot  of  about  100  people,  the  southern  terminus  of  the  Wilmington, 
Poiut Caswell,  Clinton  and  Baleigh  Bailroad,  now  building.  From  its 
mouth  upward  forabout  26  miles  the  river  at  low  and  medium  water  is 
from  300  to  250  feet  wide,  and  is  from  8  to  30  (average  12)  feet  deep  at 
high  tide.  It  has  a  rise  and  fall  of  tide  of  abont  2  feet,  and  an  alternate 
ebb  and  flood  of  about  2  miles  per  hour.    During  freshets  the  river 
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rises  perhaps  3  feet  or  more,  and  extends  over  twth  banks  to  a  tottl 
vidth  of  from  2  to  3  miles. 

From  26  to  31  miles  above  its  month  tbe  river  diminishes  to  200  fe«t 
vidth,  and  ia  from  4  to  20  (average  10)  feet  deep  at  high  tide.  It  hast 
sligfatty-ditniniafaed  rise  and  flow  of  tide.  During  ftesheto  it  spreadi 
over  both  banks  to  from  1.5  to  2  miles  total  width. 

From  31  miles  -above  its  mouth,  up  6  miles  farthcT  to  PoiD*i  Caswell, 
tbe  river  is  still  aliont  200  feet  wide,  and  is  from  1  to  20  (averajre  S)  feet 
deep  at  high  tide.  It  still  has  a  rise  and  fall  of  tide  of  nearly  2  feet, 
with  aa  alternate  ebb  of  abont  2  miles  and  flood  of  about  1  naite  per 
hour.  During  freshets  the  river  extends  over  one  bank  to  a  width  of 
£rom  .25  to  .60  of  a  mile. 

Tbe  steamer  John  Dawson,  of  15  tons,  able  to  carry  300  barrels  of 
naval  stores,  100  feet  long,  20  feet  wide,  and  of  30  inches  draught,  rant , 
all  the  year  round  from  Wilmington  to  Point  Caswell,  making  2  round  \ 
trips  per  week,  without  ever  beiug  stopped  by  low  water. 

The  principal  obstructions  encouDtet«d  iu  tbe  10  miles  of  river  belov 
Point  Caswell  are  the  following : 

About  26  miles  above  Wilmington:  Old  Biver,  1  log  and  a  60-foot 
shoal. 

About  26,5  miles  above  Wilmington:  Boro,  opposite  Moor'sCreek,  Hog. 

About  31.5  miles  above  Wilmington:  Jackson  Pridgeon's  Suck,  a  '. 
sharp  bend,  3  stumps,  and  a  30-foot  shoal.  ' 

About  31.75  miles  above  Wilmington  :  Jackson's  Sack,  a  very  sharp  , 
bend,  needing  probably  a  cll^ot^  of  100  feet  width  and  50  feet  length 
through  logs,  stumps,  and  trees. 

Abont32  miles  above  Wilmington:  Still  Blaff,  1  log,  and  a  SOfoot 
shoal. 

About  32.5  miles  above  Wilmington :  Galley  Beach,  a  300-foot  shoaL 

About  33.5  miles  above  Wilmington :  a  25-foot  sboal. 

About  3i  miles  above  Wilmington :  Thoroughfare,  a  50'foot  shoal, 
caused  by  a  cut-off,  which  can  be  easily  either  opened  or  closed. 

About  34.5'miles  above  Wilmington:  Malpass  Beach, 35  logs,  and  a 
75-foot  shoal. 

Abont  36.6  miles  above  Wilmington :  Wilson's  Cove  Beach,  a  100-tbot 
shoal. 

Abont  35.76  miles  above  Wilmington:  justbelow  Point  Caswell,  three 
300-foot  shoals  {caused  probably  by  logs],  surrounded  by  deep  water. 

About  36.02  miles  above  Wilmington:  Point  Caswell  Lauding. 

In  short,  the  only  obstructions  to  free  navigation  to  Point  Caswell 
are  1^040  feet  of  shoals,  probably  less  than  100  stumps,  and  a  few  over- 
hanging trees,  distributed  at  about  seven  different  places.  On  none  of 
the  shoiils  ia  the  water  less  than  2.5  feet  deep. 

At  4t>  to  48  miles  above  its  mouth,  8  to  10  miles  above  Point  Caswell, 
from  Goff^s  Narrows  to  Bawes'  Bluffs,  the  river  for  about  2  miles  is 
from  6C  to  150  feet  wide,  crooked,  and  shallow ;  in  many  places  the  depth 
is  not  over  12  inchea,  while  the  current  is  abont  4  miles  per  hour.  At 
the  bottom  of  this  2-mile  stretch  tbe  rise  and  fall  of  tide  is  perhaps  3 
inches. 

About  66  miles  from  its  mouth,  20  miles  above  Point  Caswell,  the 
river  divides  into  North  and  South  rivera. 

The  South  Biver  is  said  to  be  slightly  deeper  than  theKortb,bntfall 
of  logs  and  obstmctiona. 

The  North  branch  is  tolerably  clear  of  obstructions  up  to  Lisbon, 
about  34  mites  above  the  mouth  of  South  Biver,  and  once  during  » 
freshet  has  been  ascended  by  a  boat  of  4  feet  draught.  The  et«ainer 
Lisbon,  a  30-ton  boat,  able  to  carry  200  barrels  of  naval  stores,  and  of 
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]3  inebM  draoKfat.  still  rnns  ooe  ronnd  trip  per  week  to  within  10  milea 
of  LiHboD  daring  the  bish-water  season,  bat  it  is  oblijtHl  to  stop  run- 
ning durinfr  a  low-water  xeason  of  from  1  to  0  montbs  each  year. 

Atpivseat  abnat  10,000  barrels  of  oaval  stores  aad  a  little  timber 
comedown  the  florth  Itntncb;  6,000  banvls of  naval  stores  comedown 
tbeSoQth  River;  15,000  barrelti  more  Da val  stores  are  collected  from 
(he  Black  Biver  between  South  River  and  Point  OaswftI,  mitking  a  total 
or  perhaps  30,000  barrels  of  naval  stores  and  100,000  feet  of  lumber  col- 
lected from  above  Point  Caswell.  About  70,000  more  barrels  of  naval 
stores  and  |>erbai>s  500  bales  of  cottou  arebaEiled  directly  to  Point Oaa- 
vellfrom  Che  country  immediately  in  its  vicinity,  making  about  100,000 
barrels  naral  stores,  500  bales  of  cotton,  and  100,000  feet  of  lumber  aa 
the  total  shipment  at  Point  Oaswetl. 

Two  new  railroads,  completely  surveyed  and  partially  finished,  are 
experted  to  reach  Point  Caswell  in  one  or  two  years. 

The  Cape  Fear  and  Tadkin  Valley  Railroad  is  completed  from  Greene- 
bonng^h  tbroufcb  Sanford  to  Fayetteville ;  it  is  surveyed  through  Point 
Ca»wel]  to  Wilmington,  and  the  completion  of  this  latter  jwrtion  de- 
prDdH  npon  fnnds  expected  to  be  voted  and  raised  next  spring. 

The  Wilmington,  Clinton,  and  Point  Caswell  Railroad  is  planned  from 
BuleiKfa  to  Clinton,  and  lanl  out  from  Clinton  40  mites  to  Point  Caswell. 
At  ihe  PointOaswell  end  30  miles  has  alreatty  been  graded,  and  15  miles 
will  be  in  actnal  operation  early  nest  spring.  After  leaving  Clinton 
tbia  railroad  runs  neiirly  parallel  to  the  Up|>er  Black  River  and  crosses 
it  twice,  once  near  Lisbon  and  once  10  miles  above  tbe  mouth  of  South 
ICirer.  This  railroad  expects  to  carry  next  year  to  Point  Caswell  for 
sliipment  to  Wilmington,  by  water,  about —     ■ 

CoHoD bales.,         10,000 

T»t barreU..        lO.IWO    " 

Riwin do....       100,000 

SpiriUnf  tarpeotiue do 16,000 

CmdvtarpcDtiue do...  10.000 

Lnnibw feet..  3,000,000 

The  railroad  and  steamers  expect  to  transport  this  material  at  about 
ODebalf  what  has  been  p.iiil  for  its  hauling  and  freight  by  the  hereto- 
fiire  Touudabout  routes  to  Wdmingtou,  thus  saving  from  $25,000  to 
150,000  to  the  region  through  which  tlie  railroad  passes. 

At  present  steamboats  of  ti  feet  draught  can  easily  and  safely  run  26 
miW  up  the  Black  River,  to  within  10  milea  of  Point  Caswell.  A  small 
expenditure  will  prob.bly  extend  this  C-feet  navigation  up  to  Point 
CiiBweli,  but  no  reasonable  expenditure  will  give  more  depth.  From 
P<Hiit  Caswell  up  8  miles  to  Ooff's  Narrows  there  is  no  shipping  point  of 
Bofficient  importance  to  demand  improvement.  AljoveOoff's  Xarrowa 
DO  reasonable  expenditure  would  assure  navigation  for  even  as  little  as 
I'foot  draught. 

For  these  reasons,  considering  especially  the  immediate  pros|)ective 
demands  of  commerce,  the  Black  River,  for  about  10  miles  down  from 
Point  Ca-<well,  is,  in  my  Judgment,  worthy  of  improvement  to  the  extent 
of  from  tl,000  to  (3,000. 

A  survey  suSQuiently  accarate  to  determine  the  exact  cost  of  such 
improvement  and  to  serve  as  basis  for  a  project  for  such  improvement 
covlil  probably  lie  made  for  $000,  including  the  project  and  estimate  of 
coat  of  improvements  proper  to  be  made. 

Very  respectfully,  year  obedient  servant, 

Wm.  H.  Bixbt, 

Captain  of  Engineer*. 

The  Chief  of  ENaiNEEBS,  U.  S.  A. 
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bubtet  of  black  biteb,  hobth  cabolina. 

United  States  Enoihebb  Office, 

Wilmington,  Jf.  0.,  Febnarjf  13, 1885. 
Sib  :  I  have  tbe  honor  to  anbmit  herewith  my  report  npon  a  sorvey 
of  the  Black  Bivvr,  in  accordance  with  iostnictioiig  ftvm  yonr  offin 
dated  JnlySl,  September  4,  and  Xoveniber  21,  1884. 
This  report  is  accompanied  by  the  following  mapn : 

(1)  General  map  of  Black  River  and  aurronndings  (flroDi  United  States 
post-route  map  of  North  Carolina,  1884],  scale  j^Win;- 

(2)  Map  of  Black  River  at  Old  River  (26  miles  from  Wilmington),  and 
also  from  Fridgeon's  Snck  (31.5  miles  from  Wilmington)  to  Point  Ca» 
well  (36  miles  from  Wilmington],  scale  of  y^Vir  i  January,  1885. 

(3)  Map  of  Black  River  from  Point  Caswell  (36  miles  Irom  Wilming- 
ton) to  its  bead  near  Lisbon  (86  miles  from  Wilmington)  scale,  Ttiat; 
Febroary,  1885. 

At  tlie  time  of  my  preliminary  examination  of  the  river  (see  report 
submitted  October-24, 1884)  tbe  portion  of  tbe  river  above  Point  Cas- 
well had  so  little  water  in  it  tfaatit  was  deemed  impracticable  to  attempt 
its  ascent,  even  in  a  small  boat.  Since  then  the  waler  has  riseo.  1 
thought  best  to  extend  the  survey  of  the  river  from  Point  Caswell,  as 
far  as  a  boat  conld  conveniently  be  sent 

The  preliminary  survey  of  the  river  below  Point  Caswell  was  intrusted 
to  Assietaut  Engineer  Charles  Humphreys,  whose  full,  though  con- 
densed, reports  and  maps  are  append^. 

The  preliminary  survey  of  the  upperriver  was  made  jointly  by  myself 
and  Assistant  Engineer  Charles  dumphreys.  Our  maps  and  my  de- 
scription of  this  part  of  the  river  are  appended.  I  bad  received  from 
different  sources  Bo  mauy  conflicting  statements  as  to  tbe  river  and  iM 
resources  and  its  navigation,  that  I  deemed  a  personal  inspection  almost 
a  necessity,  although  delaying  considerably  my  report  upon  the  whole 
river. 

As  a  result  of  this  personal  inspection,  I  find  that  tbe  previous  reports 
of  Capt.  Jaraes  Mercur  and  Mr.  George  H.  Elliott  (see  pages  42, 43,  Sen- 
ate Ex.  Doc.  No.  30,  Forty-eighth  Congress,  quoted  in  fidl  in  my  report 
of  preliminary  examination),  and  my  own  report  of  October24, 1881,  are 
very  accurate,  with  the  exception  of  underestimates  of  the  actual  pres- 
ent and  probable  future  commerce  of  the  river.  I  find  that  aboat 
(700,000  of  all  kinds  of  goods  are  annually  sent  down  to  Wilmington 
from  the  valley  of  the  Black  River  and  its  tributaries,  with  an  annual 
expense  of  about  $50,000  for  this  transportation.  These  freights  might 
be  easily  reduced  20  per  cent,  by  increttsed  facilities  for  uavigation,  and 
the  shipments  would  iucrease  rapidly  as  the  freights  diminished.  About 
20  percent,  of  these  bhipinents  pass  over  the  Bla<;k  Biver  between  its 
head  and  the  entrance  of  the  South  River,  about  3U  |>er  cent,  comes  in 
by  the  South  Kiver,  about  30  per  cent,  is  received  between  the  Sooth 
River  and  Point  Caswell,  and  abont  20  per  cent,  comes  directly  from 
around  Point  Caswell. 

The  projected  railroads  to  terminate  at  Point  Caswell  show  no  signs 
that  they  will  be  actually  operated  during  the  next  few  years. 

The  river  below  Point  Caswell,  already  navigable  all  tbe  jear  round  for 
boats  of  2.5  feet  draught,  ts  already  about  equal  to  its  commerce,  but  it 
needs  the  removal  of  a  few  logs,  snags,  and  overhanging  trees,  and  the 
roundingolf  of  one  or  two  extra  sharp  points.  This  improved  2.6-foot 
channel  will  cost  abont  $2,500,  4-foot  channel  about  $6,500,  and  a  6  foot 
channel  about  (23,000. 
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The  river  above  Point  Cwwell  mns  nearly  dry  every  snmtner,  bat  cau 
be  made  reasoDably  navi^ble  for  rafts  aod  for  boats  of  2.6  feet  drangbt 
during  sis  to  ten  months  each  year  by  the  removal  of  logs,  snags,  aud 
overhaogiDg  trees,  aud  by  the  rouniiing  off  of  a  few  extra  sharp  points. 
This  cleared  2.6'foot  chaoDel  will  cost  abont  $12,000,  and  if  further  pot 
in  thorough  order  by  dredging  through  the  shoals,  aud  by  dredgiog  or 
diking  the  so-called  "  yarrows,"  it  will  cost  at  least  915,000  more.  The 
Davigatiou  of  this  portiou  of  the  river  is  now  controlled  by  private  par- 
ties (see  appended  extract  from  the  laws  of  North  Carolina),  who  claim 
that  the  river  is  their  own  property,  and  is  already  navigable.  I  see 
no  reason  why  the  United  States  Government  should  improve  this  prop- 
erty until  these  claims  have  been  bought  oat  by  the  8*'ate  or  neighbor- 
hood and  ceded  to  the  United  States. 

The  lower  third  of  the  upi>er  river — t.  e.,  the  portion  between  Point 
Caswell  and  the  entrance  to  South  Eiver — is  the  portion  of  the  river 
which  is  today  in  most  need  of  assistance.  The  future  development  of 
the  whole  of  Sampson  Coanty  depends  almost  entirely  upon  the  trans- 
portation facilities  down  the  Black  River  and  its  tribntaries.  Under 
these  circumstances,  I  think  that  the  BUck  Eiver,  North  Carolina,  la 
worthy  of  moderate  improvement  by  the  General  Government. 

I  have,  therefore,  to  recoiAmend  at  least  $10,000  a«  an  amount  that 
can  profitably  be  spent  in  improving  the  Black  River,  North  Carolina, 
from  Wilmington  to  Lisbon,  by  removing  logs,  snags,  aud  overhanging 
trees  from  the  bed  and  banks  of  the  river,  aud  by  rounding  off  a  few  <^ 
its  extra-sharp  bends,  the  greater  part  of  this  amonnt  to  be  spent  on 
the  river  between  Poiut  Caswell  and  the  month  of  South  River,  pro- 
vided that  all  claims  of  private  parties  to  the  navigation  of  the  river 
shall  be  ceded  to  the  United  States  Government,  free  of  charge,  before 
the  commencement  of  such  improvements. 

Very  respectfliUy,  your  obedient  sei-vant, 

W.  H.  BlSBT, 
Captain  of  Engineert. 

The  Cbtep  of  EKaiHEEBS, 

U.  S.  Army. 

[Tint  IndaraenieDt-l 

United  States  Engimeee  Office, 

Baltimore,  Md.,  February  19,  1885. 
Approved  and  respectfully  forwarded  to  the  Chief  of  Engineers,  at- 
tention being  specially  invited  to  the  proviso  which  limits  his  recom- 
mendation for  improvement  of  this  river  by  the  Uuited  States. 
Wm.  p.  Chaighill, 

Lieut.  Col.  of  Engineers, 


DXBCBIPTtON,  BT  CAPTAIN  W.  H 

KORTB  CABOLI» 

Wilmington,  N.  C,  Ftbruary  13,  1885. 
Thig  portion  of  the  rirer  wkb  examinad  by  myself  and  Mr.  Humphreya  in  a  Bmall 
itekmer  of  abont  ttl  feet  widtb  and  14  iucliea  draught.  The  river  naa  tuappeil  as  iro 
went  aloDK)  directtons  beiug  read  from  the  compaBa,  diuCauceB  being  t^Htimaled  by 
efe,  and  checked  by  time  meaaurementa,  aud  bj  the  estimated  speed  of  tbe  8t«amer, 
and  tbe  results  tteiDg  immediately  plotted  on  croBS-seetion  paper  to  a  scale  of  1  inoli  to 
1,000  feet,  before  leaving  each  portion  of  the  river  thus  mapped.  (This  method  of 
■urrey  was  afterwards  continued  over  3  miles  of  known  river  and  showed  an  aver- 
age Error  of  Ion  than  S  per  cent.) 
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From  Point  Caswell  (3B  milM  from  Wilminfctoii)  to  Ita  head  <84  milea  above  Wfl- 
miDgton),  adiataocH  of  46  miles,  tLe  river  bas  a  vuriable  width  of  froiii6r>to  150  fart, 
•Q  averaite  deptb  of  from  3  to  3  feet  at  ordiaary  '"w  water,  auil  a  variable  ctirreut  of 
from  3  to  5  mtlea  an  hour.  The  btiidH  vary  io  DutDher  froia  2  tn  12  per  iuil»,  and 
^ort  shoala  are  fnaod  at  an  avt'rage  of  one  evfry  -i  miles.  PniJeotinKand  ovrrhaof^ 
ipg  tTeeH,  especially  at  Ibe  beiidB,  wriouitl.v  titiiiair  the  tjavigntiDU  at  high  water,  and 
nunieTous  snags  tmd  sunken  lugs  iucreaso  the  diffluiilt;  of  iiuvigatiou  at  tow  water. 

Dnriiie  the  summer  the  naier  remaiiiR  nenrly  cuiiptanl  at  tta  low-wateF  Hiatfe.  At 
m  variable  date  betneeu  Anfcnxt  and  Oeceinhfr  the  tIvi^t  genrrally  rises  5  to  H  feet  in 
one  week,  tbas  reachiug  auddt-nlj  its  winter  hinh-water  stage,  and  remains  up  till 
about  April.    After  April,  and  btfuie  July,  it  falls  gradually  to  its  aommer  low- water 

lu  thl'ee  places  the  river  passes  Ihrongh  a  cypress  swamp,  the  river  channel  in  each 
eaae  ImTIu;;  very  crouked,  vury  narrow,  and  very  shiilluw,  a  lar^e  amount  of  wain 
flflvtiiig  away  from  thii  ebaiiuel  ilirocrly  into  the  Hwamp.  All  thene  uarrows  are  be- 
tween the  mouth  of  South  Kiveraud  Point  Casweil.  ThcHe  narrows  can  be  much  iiO' 
proved  by  the  removal  of  logs  and  suagn  fnini  the  uhauiiel ;  hut  they  cannot  lie  pnt 
in  thiirongU  uavigabie  order  rxcept  bv  dredging,  cutting,  or  dikiug.  The  position 
and  lengths  of  these  narrows  are  as  follows: 
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The  logs  and  overhanging  trees  alt  along  the  river  are  so  nnmerous  that  their 
projicr  removal  will  e<int  about  |I50  per  mile  for  the  renmval  of  the  logs  and  snags, 
and  $5U  |>fr  mile  for  the  proper  triuiiuing,  cutting,  and  hauling  back  of  the  over- 
bsn<;ing  trees.  This  work  is  esoeuiully  needed  at  the  bi-mia,  whore  the  river  should 
he  clrareil  to  ila  full  width  to  allow  of  the  necessary  swing  of  the,boals  ia  passiug 
around  Ihe  points. 

At  a  few  points,  such  as  Old  Cotton  Paick  turn  (79. '^  miles  above  Wilmington),  the 
river  mitkea  an  ucut«-angled  turn,  which  miifbt  eanily  he  niuuded  nff  by  removing 
the  cypreaa  treea  and  root>i  at  the  bend  or  hy  making  a  abort  cut  off  about  MU  feel 
total  len^lh.  These  acule-angled  turns  throw  the  deaceudiog  craft  into  the  treea  and 
stamps  of  the  concave  shore  and  seriously  damage  boats,  and  even  •erionsly  imped* 
Uie  passage  of  rafts.  * 
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Oaeoftheae  bridges— tbat  at  Point  Caswell— is  provided  with  •  draw-span,  bat 
tbis  draw-Bpan  is  bo  nartow,  so  low,  aod  so  difficoll  to  move,  tbat  ic  is  a  tnore  serious 
obstraction  to  navigaiioii  tfaao  ao;  of  the  other  bridges.  If  the  river  ii  to  be  mach 
naed  b;  steamers,  all  the  bridges (Ibat  at  PoioC Caswell  included)  ghoDldbe  provided 
nilb  draws  of  at  leaat  25  feet  clear  widtb,  and  arraoged  so  as  to  be  moved  by  one 

The  oommerce  of  tbe  Black  River  and  its  tribntoriea  is  principally  in  naval  stores, 
limber,  cotton,  and  eatables.  At  present  the  moat  of  this  is  raited  down  the  river, 
altbongh  a  small  portion  Domes  dowa  h;  flats  and  by  steamer.  These  raftx  generally 
eoDtaio  each  from  15,000  to  20,000  feet  of  timber,  or  from  ^00  to  250  barmls  of  rosia. 
During  the^ve  dnjH  of  the  survey,  we  aclaally  passed  about  620,000  feet  of  timber 
and  alinnt  10,000  barrels  of  rosin,  either  in  such  rafts  or  on  flats,  or  standing  at  the 
hver'a  edge  waiting  for  traoBportation.  Full;  half  of  these  rafts  come  from  Sonth 
River,  but  mauy  come  from  tbe  Six  Runs  and  the  Coharie  rivers,  above  the  beail  of 
ths  Block  River.  It  is  said  tbat  140  of  these  rafts  nuve  been  seen  to  pass  Point  Cas- 
well In  asiugle  day,  when  a  bi^b  freshet  baa  succeeded  a  long  dronght. 

We  were  told  of  thn  exiatence  of  at  tea.it  10  tnrp«atine  stilTs  on  the  Sontb  River, 
and  of  at  least  12  more  suuh  s  ills  on  the  Block  River  and  its  npper  tributaries.  Each 
oftboie  stills  is  said  to  turn  out  in  a  K"'^  season  125  barrels  of  spirits  of  turpentino 
aoil  400  barrels  of  rosin  per  oiontb,  for  several  inootha. 

The  spirits  of  turpentine  and  tbe  cotton  are  too  valuable  to  be  rafled  down  tba 
river,  and  so  have  heretofore  hod  to  be  hauled  from  SO  to  40  mites  to  the  Cape  Fear 
Kirer,  or  to  tbe  nearest  railroad. 

Mr.  John  I>.  Kerr,  aproujineut  citiaen  of  tbe  Black  River  Valley,  estimates  thecom- 
mnceof  tbeBlacIt  River  at  {750,000  annnally.  HlSPsCimate  is  appended.  As  before 
nat«d,  we  actually  passed  G2U,000  fwt  of  timber  and  10,000  barrels  of  rosin  during 
aar  fire  days' survey.  As  tbe  freshet  hod  been  equally  hlj^h  for  a  fow  weuks,  and  B« 
the  rafting  seasuu  was  hardly  begun,  it  is  fair  to  assume  that  we  did  not  actually  see 
more  than  une-Bizteenth  of  all  tbe  timber  nor  mare  tliao  ooc-tentb  of  all  the  rosia 
shipped  during  the  entire  year.     This  rough  calculation  would  indicate^ 

Timber : feet.-       10,000 

Ensin barrels--     lOU.OOO 

Bpirils  of  turpentine do....       35,000 

WOTtbinall $500,000 

I  do  not  tbink  S30D,  000  more  a  high  estimate  for  the  Atton,  tar,  and  eatables  of 
Bampson  Comity. 

The  Etem-wbeol  steamer  Lisbon,  a  30-ton  boat.  30  Inches  draught  when  loaded,  is 
now  making  two  roand  trips  per  week  between  Wilmington  and  Clear  Bun. 

Bespectfully  eabmitted. 

W.  H.  BiXBT, 
Captain  of  Engineen. 


SKFOBT  OF  u R. 


HUUFHRETS,   ABeiSTA^IT  KNOINKBR. 


Umitkd  Statks  Enoikekr  Ofvicb, 

WilmiHglon,  N.  C,  Januarg  al,  1885. 
Cattuk:  I  faavethebonoitoforward  herewith  mop  of  Block  River,  ordered  in  y oat 
letter  of  Jonnarv  3,  lHi%. 

We  Bounded  the  Black  River  from  Poiot  Caswell  to  Its  month,  bat  having  seven 
days  of  verj  bad    weather  for  field  work,  ou  three  of  which  it  rained,  we  mode  a 
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aareful  aarrej  only  from  Point  Ckswell  to  a  point  4.95  mllM  bolotr,  whenoa  5.3  foot 
ma;  be  cuiTied  to  Wilmington  at  mean  low  water,  anmrner  stase.  Tbere  being  a 
small  freshet  at  time  of  surrey,  mean  low  water  was  determined  by  marks  of  steam- 
boat men  and  residents  aloog  the  river. 

A  obanuel  75  feet  wide  and  6  feet  deep  at  meui  low  water  would  reqnin  dredging 
aa  follows: 

Cubic  yardi. 

Old  Biv«r,  34  miles  b)  WHrningtoQ,  oct-otF  through  point 1,100 

Piidgeon  Suck, acrosa point 8,333 

0.33  mile  above  Cunning  Blnff(<Mio  carry  5.3  feet) 1,400 

At  Look  Bluff  (oan  carry  5.3  feet) 1,600 

4.12  miiea  below  Point  Caswell,  see  map  (oan  carry  5  feet) 350 

3.25  miles  below  Point  Caswell  (can  carry  3.2  feet) 12,260 

2.75  ini!e»  below  Point  Casirall  (can  carry  4  feet) 2,777 

2.5  miles  below  Point  Caswell,  widen 2,22S 

2.2  miles  below  Point  Caswell,  widen 450 

Aroond  Mason  Thoroughfare 16,669 

(Or  tbmugb  Mason  ThoronKhfare,  16,U00  eubic  vards.) 

Upper  niontb  Mason  Tborougbfara  to  1.5  miles  below  Point  Caswell 2,778 

1.6  mile  to  1.35  mile  iielow  Point  Caswell 7,000 

1.25  mile  to  1  mile T,944 

1  milB  to  0.75  mile 6,655 

0.75  mile  to  0.5  mile 3,944 

0.6  mile  to  0.25  mile 6,310 

0.2S  mile  to  Point  Caswell 3,514 

ToUl ; 78,40« 

A  channel  4  feet  deep  and  75  feet  wide  would  require  dredging  as  follows : 

Cable  ysidi. 

Point  Caswell  to  0.25  mile  below 1,;S0 

0.<!3  mile  to  0.5  mile 2,000 

0.5  mile  to  0.75  mile 

0.75  mitw  to  I  mile 560 

1  mila  to  1.25  mile „ ..   ., 

1.25  mile  to  1.5  mile 500 

1.5  mile  to  upper  month  Mason  Tboronghfore 733 

KlvcraroandTliorouBbfare 5,5H0 

(Or  tbrough  MsHon  Thoroughfare,  9,000  cnbio  yards  to  2.5  miles.) 

2.5  miles  to  2.75  miles 370 

2.75  miles  toil  miles 

3  miles  to  3,25  miles 463 

3.25  miles  to  3.5  miles 333 

Across  Pridgcon  8nck 6,000 

In  addition  it  would  be  a  help  to  dredge  at  Old  lUver  (see  map) 1.100 

Total ie,se9 

In  cose  it  is  thought  advisable  to  build  jetties,  they  will  probably  be  needed  as  fol- 

LlaearfHut. 

AtOldKiver 130 

At  3.-.i5  miles  below  Point  Caswell 320 

At  3  miles  below  Point  Caswell 190 

At  2.75  miles  below  Poiut  CasweU 130 

At  2.375  miles  below  Point  Caswell iSO 

At  2.125  miles  below  Poiut  Caswell 100 

At  Betty's  Hole 100 

Uppirend  of  Mason  Thorongbfare 110 

At  0.875  mile  below  Point  Caswell 150 

At  0.5  mile  below  Point  Caswell 75 

AtO.afi  mile  below  Point  Caswell 130 

AtO.l-.J5  mite  below  Point  Caswell 100 

Total 1.785 

We  oonnted  S7S  leaning  trees,  53  stumps,  60  snags. 

I  think  the  present  necessities  of  navigation  can  be  satisfied  by  dred^ng  the  4-faat 
cbanuel,  building  600  linear  feet  jetties,  removing  BJS  leaning  tre««,  iS  stumps,  and 
50  snags. 
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1  HltB>t«  thia  to  coat  u  follonH ; 

i!HI  cubic  yards  uCdredKiDg,  atSOceott $3,7J7  80 

nWlJDMrfectorjettiiw,  at  |ii l.aOO  00 

378  iMninK  trtM,  Bt  $1 878  00 

3  Knops,  at  $3 159  00 

i>0aiip,*lt2 100  00 

ToHl ,', ti,IU  80 

MiiipnoiWjicSperoeiil 305  74 

Total 6,490  54 

Tbelideiaatld  toaiTGllS  or  4  inchea  in  the  summer  at  a  point  nearly  30  milei  abovo 
ibtCliwtll.  Id  aumiiiGr  Che  flnod  tidu  In  Hiifflciently  stroDg  to  Bwiii|[  the  ateamtir 
AiDmoii  at  Point  CaHwell.  DuTiug  the  survey  the  rise  and  fait  was  about  1.6 
MH  Paint  Cuwell.  The  flood  tidal  current  was  not  noticeable  at  a  point  4  milea 
^,  mi  tht  ebb  oniTBDt  was  aboat  1  foot  to  1.^  foot  per  second. 
Voj  retpBolfQlly,  joar  obeiliant  servant, 

Chab.  HUUPHRRYa, 

AuitlattI  EHoinMr, 
(VLWii.  H.  BiZBT, 

Ctr/t^EutrnttT*,  U.  E.  A. 


COMMERCUL  8TATIBTICS. 

Buck  Kivkb,  TS.  C,  Jannarg.  \9t&. 
Tbcumiul  tnnsportatioa  of  pradocte  down  Blaok  River  ia  abont  as  follows : 

>?atiM(indDd!nK  spirits  and  rosin) |450,000 

";-■ 60,000 

"kioBlier.Ae 150,000 

'M{iMnulug  yearly) fiO.OOO 

"Im.fggi,  beef,  pork,  &,o *iO,000 


IjhlMilsin  would  be  double  if  transportation  were  certain. 

ilihl  tb«  above  a  low  estimate  for  any  year  whtu  naval  stores  are  a  fair  prioe> 
[■uliial  low  for  the  goods  and  family  snppliee  for  this  section  is  np  this  river. 
T«7  iBspeetfuiry, 

Jno.  D.  Kbhr. 
VS.0.8a*w, 


AH  ACT  la  tnaorponta  the  BUok  Klver  Havlgatloo  Oonpany.* 

'"WX  I.  Tkt  Qtmtral  Ataembly  of  Norlh  Carolina  da  enact :  That  C.  Howe,  Alfred 
"a,  John  c.  Mjer,  Haywood  Boykin,  E.  8.  Ward,  John  Smith,  Alrich  Adrian, 
»m»7Voliere,ftnd  their  associates  and  successors,  shall  be,  and  they  are  hereby, 


u,  and  shall 

'c^Utaf  saing  and  being  sned,  of  answering  and  being  aus wared,  defeiidinf;  and 
''V^efanded,  in  all  courts  and  places  what«i>ever,  in  all  actions,  suits,  complaiuta, 
>|tnt,u4canses  whatsoever,  aud  they  and  their  successors  ma;  baveaoomujODBeal, 
*}  ""1  (hinge  and  alter  the  same  at  their  pleasure. 

'W.t.  Tliat  t|,e  capital  ttock  of  said  company  shall  be  (5,000,  wtth'the  privilege 
""Hliii^  the  same  t«  $30,001),  divided  into  shares  of  |100  each, 
w. 3,  Tiiit  g^]^  company  shall  have  power  to  build  or  purchase  one  or  mon 
"^liotla,  and  other  necessary  tow-boats,  flats,  and  lighters,  tu  be  employed  in  tiav- 
"oi;  lbs  waters  of  Big  Coharie,  Black  River,  aud  Cape  Fear,  betwetu  LiHlxin,  In 

'  "inlr  of  Sampson,  to  Wilmiiiglon,  s    '  '  '  '  ' • 

'"""POD  irbich  to  erect  all  wharvei 

™«!«ll*rticlee  transported  by  said  ci 

™~'' Tliil  in  order  to  indocc  and  euable  said  company  to  cleat  out,  improve, 

"''(nlernt  for  steamboat  navigation  the  waters  of   Big  (Joharie  and  Black  rivers. 

""^ point  on  Black  River  at  which  such  navigation  is  now  practicable,  the  said 

"4mi*1  from  ehsptei  37,  pagee  857  to  65»,  Laws  of  Kortb  Carolina,  for  1876-'77. 
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Black  Biver  and  BigCohariefortheperiodof  fifty  years:  JVotufrf,  Sal dcompaay  ah«U 
not  prevent  any  persons  from  liahing  in  said  river.  2SS  WE 

Sxc.  5.  That  unless  s*id  company  shall  complete  the  Improvement  {meatioued  m 
the  last  preceding  section  uf  this  act  as  far  np  as  Lisbon,  to  a  degree  saffloieut  to  ren- 
der steamboat  navigation  safe  and  beneficial  to  the  pnbtic,  within  five  ;ear«  from  this 
d*t«,  Mid  nnless  saia  company  shall  continaally  thereafter  keep  said  riven  so  navl- 
gablB,  til* company  shall farteit  all  rights,  pri-" '-■'  ' '^- '  -  -  ■    --. 

8kc.  6.  The  uid  company  shall  have  power 


and  of  the  United  States,  providing  therein  lor  the  appointment  of  the  officers  and 
managers  of  said  company,  the  disposition,  transfer,  and  mode  of  representation  of  Its 
■took,  the  establishment  of  rates  o)  freights,  and  all  other  matters  necessary  to  can; 
into  ^eot  the  objects  of  this  incorporatioil. 

Bkc.  7,  That  this  act  shall  take  effect  trom  and  after  Its  ratifloation. 

Batifled  the  S4th  day  of  Febroary,  A.  D.  1ST7. 


Unitsd  Statbs  Engutbeb  Oppiob, 

Wilmington,  N.  C,  October  26, 1884. 

Snt:  I  hare  the  honor  to  eabmit  the  foUowiog  report  apou  a  preJim- 
inary  ezaminatioD  of  the  entraaca  to  Wjn;av  Ba;,  near  Oeorgetoirn, 
S.  0.,  iu  accordance  with  instrcctions  team  yoar  offlce  dated  JdI;  31 
and  September  4, 1884: 

The  bat  entrance  to  Winyaw  Bay  has  already  been  partially  snrveyed 
by  Mr.  Obarles  M.  Yeates,  under  the  direction  of  my  predecesaors,  Capt. 
James  Mercar  and  Capt.  0.  D.  Phillips  (see  pages  1122  to  1127,  Ap- 
pendix I  26,  Annual  Report  of  Chief  of  Engineers,  U.  S.  A.,  for  1882), 
but  the  Hurvey  waa  not  entirely  completed,  for  want  of  sufficient  funds. 

The  present  report  is  based  upon  the  above  report  of  Oaptsio  Mercar 
and  Mr.  Teates,  and  the  report  (also  appended)  of  my  aesistaot  engi- 
neer, Mr.  Heid  Whitford,  to  whom  the  new  examination  was  iotrast^, 
both  diecked  by  a  personal  visit  to  Winyaw  Bay  made  Ijy  myself  id 
September  of  this  year. 

Winyaw  Bay  forms  the  entrance  to  Georgetown  Harbor,  and  the  two 
together  form  a  single  magnificent  harbor,  which  will  serve  next  year  as 
the  outlet  to  over  900  miles  of  navigable  rivers  and  100,000  square  miles 
of  adjacent  lands,  of  which  about  450  miles  of  river  are  really  service*   ! 
able,  and  50,000  square  miles  of  land  is  beyond  available  reach  of  rail-  ' 
road  transportation.    The  estimated  commerce  of  this  harbor  is  placed   I 
to-day  at  about  150,000  tons  of  outward  freight  and  200,000  tons  of  in-   I 
maid  freight.    Its  exports  would  undoubtedly  double  or  treble  in  quan- 
tity could  vessels  of  12-foot  draught  enter  and  leave  its  waters  at  all 
tides.    At  preseut  the  depth  of  water  at  the  bar  entrance  at  lowest  tides 
is  not  over  7  feet;  at  average  low  tide,  8.5  feet;  at  average  high  water, 
12  feet     Within  the  bay  and  harbor,  vessels  of  12-feet  draught  will  by- 
next  July  be  able  to  go  anywhere  at  the  lowest  tides. 

A  railroad  now  iu  ruuning  order  runs  from  the  Sooth  Carolina  Rail- 
road directly  to  Georgetown,  and  adds  to  the  value  of  Georgetown  as  a 
port  of  entry  and  export. 

In  my  opinion  the  entrance  to  Winyaw  Bay,  near  Georgetown.  S.  O., 
IB.  worthy  of  improvement,  and  a  full  survey  of  the  same  desirable. 
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Oirmg  to  the  very  extended  area  of  25  to  30  sqaare  milea  of  territory 
to  be  surveyed,  to  its  shallow  water  around  the  bars,  and  to  its  veiy 
oposed  position,  a  sorvejing  party  must  be  on  hand  every  day  for 
linnt  eight  weeks  in  order  to  do  three  weeks'  work.  An  inBatBciency 
«f  fonds  for  the  survey  would  undoubtedly  lead  to  the  same  reBnlt  as 
b  U81,  viz,  the  failure  to  obtain  as  mnch  information  as  was  desira- 
bit  Oa  this  account  I  estimate  that  it  wonid  reqwre  an  available  sum 
dUflOO  in  order  to  assure  a  survey  safflcieDtly  accurate  for  use  as  a 
bull  for  the  project  of  improvement,  including  Uie  project  and  estimates 
tf  eoet  of  improvements  proper  to  be  made. 
Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bubt, 
Ce^UMn  of  UngUieerSf  U.  8.  A^ 
"Urn  Chief  of  Enginexbs,  U.  8.  A. 


BSPOBT  or  HK.  BKID  WBITFOBD,  ASeiBTAMT  BKOIMBEB. 


CtrtAHi:  la  obedience  to  lastrootions  eoDtalmecl  in  jour  letter  of  October  4,  1881, 
IluTt  tlie  boDor  to  report  m  follows  Qpontbepreliminftry  exsmiiiBtion  of  the  bar  at 
ICMtiSDCB  to  Wiiivaw  Bb;  : 

Tbliraiiniiiiatioo  bM  been  made  with  the  view  to  detenniae  the  importance  or  ns' 
■ml;  of  >  sDrvey  iu  detail  of  the  same  locality,  in  order  that  projects  might  b& 
iroied  Tot  improvrng  the  outlet  to  the  aes,  removing  certain  Band-bars  by  the  oon- 
■nctiou  of  atone  riprap  Jetties  or  otherwise.  Lines  of  sonndiogs  redoced  to  mean 
W  vktrr  were  partially  taken  through  the  channel  around  North  Island  Point, 
liongb  "  Bottle  Channel,"  and  also  down  the  channel  now  In  nge,  and  all  eitendinK 
ktbeSS-foot  sea-cnrve,  as  ahoivn  on  the  acoonipanyiuK  tracing. 
UtT'mg  finiebcd  thiaezaminatiou,  it  is  now  reapecUhUy  recommended  that  asnrvey 
.  ideUil  be  ordered  at  as  early  a  day  as  practicable,  coverinK  that  area  laying  be- 
I    fcwn  tone  point  in  Wlnyaw  Bay  and  the  SS-foot  sea-cnrve  to  the  south,  east,  and 

!  »nb«Ht. 

TEuiahonld  embrace  a  thorough  sonndingof  the  North  Island  Point,  the  " Bottle 
,  u>u)Bl,''uid  also  the  channel  now  in  nae,  carefully  tacioK  the  directionaand  the  ve- 
I  Kitin  of  the  currents  therein.  Such  soundings  m  mij^bt  be  eeeential  to  arrive  at 
w  height  and  extent  of  the  sand-ehoals  included  within  this  area  should  alao  bo 
•en.  The  following  are  thoaght  to  be  reaaons  why  this  survey  ^onld  be  executed, 
I  m\\ag  to  the  fatnre  deepening  of  the  water  on  the  bar ; 
,    T>»pa»age  now  being  opened  via  Hoaqnito  Creek  between  Bantea  River  and  Win- 

EBiy  will  coDoect  this  oar  with  abont  965  miles  of  navigable  water>conraea  for 
iHeaneiB,  aa  follows: 

Uilea. 

I  JremiwEiver 800 

[ftatPfdeeEiver 316 

[fl»t«eRiver 184 

']fti«ice  and  CoQgaree  riven lliy 


artEiTer 

:*nlePedee,  Bampit,  Lynch,  and  Black  rivers,  and  Hingo Creek  .. 


;  'hne  rivers  all  flow  through  an  exceedingly  fertile  brmiDg  country  and  are  bor- 
■ed  by  an  almost  inexhaustible  supply  of  every  variety  of  timber  known  in  the 
4tbem  States.  The  opening  of  the  Congaree  will  give  Columbia,  the  capital  of 
■  Slate,  a  flonrishing  city  aituated  in  the  center  of  the  cottoD  belt  and  at  the  head 
HisTigatioii  of  that  river,  direct  water  com mnni cation  with  Winyaw  Bay,  George- 
'tkn  Harbor,  &o. ;  and  by  openinK  the  Wateree  to  Camden,  a  growing  and  impor- 

Sttown,  also  in  the  cotton  belt,  the  same  communication  will  be  promoted.    Moch 
)(ht  wUl  naturally  seek  an  outlet  over  these  bighways  via  Winyaw  Bay  and  the 

I  ^he  Great  Fedee  and  Wjtcoamaw  are  also  rivers  of  importance,  apon  which  oom- 


Xkio^Ic 
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HMreeUyeArljincreuing,  kDdmftillgreaUTiiDpelaswill  begiren  tbrrr\a  at  ih^  tm 
«l9»red  uf  olmtjTJCIloin  and  openM  to  rtee  and  tafe  ti«vig«tioB.  With  tbea-  ^-=''~=— 
fur  ebeap  wnicr  traiiipurtatioD  and  llie  Diaoy  reaoarcru  of  the  raimtT?,  t. 
reoKon  wliy  Ocorgernwu  HarUir  should  not  becomeapolut  of  cvnsiderablFD 
lliUKiiituile.  A  ituflloieut  drjilh  of  water  on  the  bar  is  the  key  which  mlone  n 
thi  door  to  thin  t-nlire  and  «|ilir]idid  nyntem  of  rirer  trBPspoHation.  Safe  an 
t«iTa[)tird  nBviKalioD  will  eiicoiiraKc  Ibe  capitalist  to  invest  his  means  in  sail  aal 
•tnaui  lluea  to  Norlbem  cilics  and  forrign  ports. 

So  itrtinger  arguiuent  can  be  adduced  t<i  prove  the  nreseat  aocertaiotr  of  naTiga- 
tloii  over  the  bar  than  the  fact  Ibsl  durine  the  writer's  abort  tesidenM  at  Sontb  Idaad 
Iio  biutliiiown  ves»els  drBwios  no  more  than  from  11  to  12  feet  to  be  detained  lor  Iw* 
'weeks  awaiting  a  "  flonh  biicb  water  "  to  take  them  over.  And,  farlber,  tbe  acbooBtT 
It,  J,  Hazard,  owned  iq  Georjfetown,  and  drawing  13  feet,  was,  not  long  idnee,  detaiaed 
twruty-three  da;i  from  the  same  caase,  loaing  not  only  the  time  of  an  entire  bip 
to  New  York,  bnt  also  incorTinek  loaa  to  her  owners  of  at  least  $HO0. 

HoweverKreat  diatresaa  veiael  may  bein  while approacfaing  this  bar,  no  tng  drawing 
ovt-r  7  or  I)  it:et  can  goto  her  aaaistance  dnring  low  water.  The  legnlarline  rteatr 
between  Charleston  and  this  place,  thongh  drawing  but  6.5  feet  water,  ia  fraqnently, 
dnring  lODgh  weather,  compelled  to  await  high  water  before  attempting  to  cmaa. 

The  commerce  of  Georgetown  Harl>or  is  steadily  increasing,  aod  wonld  do  so  mod 
more  surely  and  rapidly  could  a  better  outlet  be  established.  The  manager  of  th»  , 
Clyde  line  of  steamers,  I  ataiDfonned,  lias  refused  to  run  his  boats  between  thispoiiit 
and  Iforlhem  oitlea,  on  account  of  the  bar;  and  a  eyndicate  of  Boston  gentlemeo 
were  compelled  to  relinquish  a  teheme  they  had  ioauguratad  for  the  conatmction  of 
a  IB II road  from  some  point  West  to  Georgetown  t>ecaiise  of  the  same  objectian — want 
of  proper  aud  safe  navigation  for  a  line  of  steam  veieels  to  run  in  connection  tltei«- 
witli. 

That  Georgetown,  Conway,  Cberaw,  Camden,  andColumbia,  all  thriving  towns,  need 
water  transportation  is  nniiuestloDed,  since  thoy  are  now  left  entirely  to  the  merer 
nf  railroad  inoDopollee,  wlthont  on  opportunity  of  exciting  that  competition  wbiM 
iH  Hie  life  of  trade. 

The  fiillowluic  comniercia]  statistioa  for  Wlnyaw  Bay  Bar  have  been  carefully  e<d- 
I  CO  ted  by  the  uudersigned  from  the  most  reliable  sources  for  the  year  ending  Jnn« 
IIO,  ibUi: 

OUTWARD  PBKIGHT. 

Cotton bales..  23,100 

Clean  rice tieioesof  600 pounds..  14,a6B 

Koiighrioc bnshelfl..  220,000 

nice  rtonr do....  30,000 

Kiiirlts  turpentine casks..  35,00u 

KiHiln harrolB..  200,000 

Tar do 3,600 

Lumber. feet..  15,000,000 

Shlnstea nombot.,  3,500,000 

Fish pounds..  50,000 

Game do....  15,000 

Wool do..-.  40,400 

Illdea do....  43.000 

INWARD  FRRIQHT. 

Two  hundred  thousand  tons  (estimated)  general  merchandise,  such  as  hay,  aalt,  i 
1)me,fertiiizerB,dry  goods,  groceries,  &o.  Of  the  lumber,  2,3r43.3Jl  feet,  together  wtUti 
r>4a,WU  shiii&lea,  were  shipped  direct  to  South  America  and  the  West  Indies.  Th» 
balnnce  of  ireight  went  to  home  porta.  I 

The  (vmme^l^e  ia  carried  on  yearly  by  al>out*295  sail  of  sea-going  vessels,  averagiDi; 
about  fiOO  touaoaoh,  and  a  nnniber  of  smaller  Iradiog  schooners,  of  which  no  accouBt; 
rouldbe  iibtniued.  There  are  also  about  U60  trips  ofsteamers  yearly  between Qeorg«- 
town  and  Charleston,  averaging  about  300  tons  each. 

llplow  is  respei'Ifully  aiibnitted  the  probable  coat  of  completing  the  snrvey  in  de-' 
tail,  covering  an  area  of  about  30  square  miles,  mote  or  less: 

4iOdavs'blreof  slcanier,  at  f25porday I'lSM 

IHIdava'hireof  HrstassistAnI  engineer,  at  $5  per  day SK 

<<l)  (lays' lure  of  second  assialant  engineer,  at  H  per  day 9(( 

Oi  iUvb'  hire  of  reoimier,  at  fJ.."*  per  day IH 

<i».l»y»'binM.f  current  observer,  at  fJ.50  per  day IW 

(HI  days' hire  of  two  soumleni,  at  ^j  eAch  per  day Mi 


„  Google 
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eOdija'bireof  12  laborers,  at  II.SS  each  per  day $900 

»M»  ranges,  at  $10 200 

B  imide  ranges,  at  $5 125 

Wyirdg  of  flagging,  at  10  cents .• •..,.. '. ••••••  4 

5Q  flag.polea,  at  SO  cents 10 

ToUl 3,819 

Tery  respectfoUy,  yonr  obedient  serrant, 

fiBiD  Whitford, 
Jttiatant  Emgirtter, 
Cipt.  Wn.  H.  BlXBY, 

Corft  of  Enginteri. 


United  States  Engineer  Office, 

Wilmington,  2?.  C,  January  31,  1885. 
SlE:  I  have  tbe  honor  to  submit  herewith  my  report  upon  a  Borvej 
oftbeeDtrance  to  Wiuyaw  Bay,  iiear  Georgetown,  in  accordance  with 
iutnictions  fixjm  yonr  office,  dated  Jnly  31,  September  4,  aud  Novem- 
ber 21, 1884. 
This  report  is  accompaoied  by  the  following  maps:* 

(l)MapofWiiiyawBay  Bar(1885),  toaHcaloof-nioo- 
Ct)  CrosB-section  of  the  tbroat  of  Winyaw  Bay  (1H85),  to  a  vertical  scale  of  ytn  and 
ilonptadinal  scale  of  riiini' 

(3)  DireclioD  and  velocity  of  observed  ehb  cnlrenls  in  Winvnw  Bay  (1895). 

(4)  Direclion  and  velocity  of  olisvrvedylooil  ciirreats  in  Winyaw  Bay  (18U5). 

(5)  Map  of  Winyaw  Bay  Bar  in  I8B5,  to  a  scale  of  ahus- 

(6)  Map  of  Winyaw  Bay  Bar  in  1877,  to  a  scale  of  jdinii. 

(7)  Hup  of  Winyaw  Bay  Bar  iu  It^-^l,  to  a  scale  of  ^hnv 

(e)  Hap  of  Winyaw  Bay  Bar  in  l»484-'a5,  to  a  scale  ot  tiiJw 
(9)  Project  No.  I  of  Capt.  James  Mercnr  in  18tn. 

(ID)  Project  No.  2  of  Capt.  James  Mercnr  in  1(J8I. 

(II)  Project  No.  3,  AssiBtant  Engineer  R.  Whitfurd,  in  18d4-'65. 

(li)  Movement  of  water  at  raid-ebb,  1885  {W.  H,  B). 

(13)  Pmject  No,  4  of  Capt.  W.  H.  Biiby,  1885,  at  IaO0,OOO. 

iH)  Project  No.  5  of  Capt.  W.  H.  Bixby,  1885,  at  $4d«,000. 

(li)  Project  No.  5  of  Capt.  W.  H.  Bixby,  1885,  at  $1,250,000. 

(IS)  Project  No.  5  of  CapL  W.  H.  Bixby,  1885,  at  $1,400,000. 

(IJ)  Project  No.  5  of  Capt.  W.  H.  Bixby,  18-i5,  at  $2,500,000. 

(18)  Project  No.  5  of  Capt.  W.  H.  Bixby,  1885,  at  $1,000,000. 

(IU)  Hap  of  Winyaw  Bay  (supposed  to  be  made  iu  1802),  scale  of  tWihtt- 

(SO)  Qeueral  map  of  Wiuyaw  Bay  and  surruundings  (from  United  States  pi>st-roat« 
mipofHorth  Carolina,  1884),  scale  jinfeoic 

Wiuyaw  Bay  forms  the  entrance  to  Georgetown  Harbor,  and  the  two 
together  form  a  magnificent  harl>or,  Attbecotnpletioii  of  theimprove- 
iDeiits  at  present  iu  progress  at  Mosquito  Creek  aud  Georgetown  Bar, 
this  harbor  will  then  serve  as  tbe  outlet  to  over  IWO  miles  of  navigable 
rirere  and  100,000  sqaare  unlea  of  adjacent  lands,  fully  half  the  river 
length  beiug  really  serviceable,  and  half  the  land  being  beyond  the 
reach  of  railroad  transportation.  The  estimated  commerce  of  tbe  harbor 
18  placed  to-day  at  150,000  toua  of  outward  freiglit  and  200,000  tons  of 
inward  freight 

Its  exports  would  undoubtedly  double  or  triple  in  quantity  if  vessels 
of  12-foot  draught  could  only  cross  its  bar  entrance  at  all  tides. 

A  railroad  now  iu  ac,tuai  operation  connects  tbe  Sooth  Carolina  Cen- 
tral Railroad  with  Georgetown,  and  adds  to  the  value  of  Georgetown 
Maportof  entry  aud  e-xport. 

*  Maps  omitted. 

D.q.i.zedJvGooglc 


1158      EEPOET  OF  THE  CHIEF   OF  ENGINEEE8,  U.  S.  AHMT. 

The  bar  eutrance  to  Winyaw  Bay  was  partially  surveyed  and  its  im- 
provemeut  i-eported  apon  under  and  by  my  predecessors,  Capt.  James 
Merour  and  Capt.  C.  B.  Phillips  (see  pages  1112  to  1127,  Appendix  J 
26,  A  nnual  Report  of  tbe  Chief  of  Engineers,  United  States  Army,  for 
1882) ;  buttlie  survey  waa  never  completelyfluislied,  nor  have  myprede- 
eessors'  projects  so  far  been  carried  out, 

TJie  present  examiuatious  and  survey  were  intrusted  by  me  to  Assist- 
ant Engineer  Eeid  WLitford;  but  I  have  myself  personally  visited  tbe 
■work  during  its  progress.  As  the  money  allotted  to  me  for  the  surveys 
in  my  uhargo  was  much  less  tliau  my  estimates,  1  was  unable  to  obtain 
as  much  information  as  was  desirable,  especially  as  to  current  meannre- 
ments.  For  the  reasons  mentioned  iu  my  preliminary  report,  only 
abont  half  to  one-third  the  time  could  be  utilized.  The  suneyinp  party 
met  almost  continuously  with  stormy  weather  {ronph  seas  and  high 
waves),  with  foggy  weather,  rainy  weather,  and  chilling  weather.  The 
amount  of  work  done  under  these  eireumstances  was  more  than  I  had 
any  right  to  exi>ect,  and  reflects  great  credit  upon  the  untiring  energy 
of  Mr.  Whitford  and  his  assistants. 

Mr.  Whitford's  report  is  as  fnll  and  comjilctc  as  time  and  money 
would  allow.  It  includes  nearly  all  the  information  so  fHr  c-oltected 
with  reference  to  Winyaw  ISay,  both  iiliysiographicaHy  and  comniei-cially. 
It  is  herewith  inclosed,  with  its  maps  (sheets  1,  2,  3,  4).  All  opinions, 
iuehuling  those  of  my  predceessors  and  myself,  are  to  the  effect  that 
the  bar  ia  worthy  of  imjtrovcment;  that  dredging  would  be  inefRciout; 
ami  that  either  high  or  submerged  dikes  or  jetties  would  deejH-n  and 
preserve  the  channel.  The  only  questions  so  far  left  unsettled  are 
which  of  the  present  bar  channels  should  be  selected  for  final  nae.  bow 
the  jetties  should  be  located,  and  how  much  money  the  "Unite<l  States 
Government  is  willing  to  appropriate  for  the  benefit  of  Georgetown 
Harbor  and  the  commerce  of  Eastern  Sonth  Carolina. 

Winyaw  Bay  Bar  has  suffered  but  comparatively  little  change  during 
the  last  thirty  years.  It  forms  a  natural  breakwater,  connecting  Xortb 
and  South  Islands.  Small  boats  can  cross  the  bar  through  the  "slough" 
close  to  North  Island,  and  through  "Bottle  Channel,"  2  miles  farther 
south ;  but  vessels  of  9  feet  draught  and  upwards  can  only  cross  at  the 
extreme  point  of  the  bar,  i  miles  sonth  of  North  Island  and  2  miles  east 
of  Sonth  Island.  The  present  main  entrance  has  been  the  main  en- 
trance for  probably  the  last  eighty  years.  It  is  best  protected  from  the 
heaviest  (northeasterly)  storms,  and  it  opens  directly  upon  the  best  ('JO 
to  23  feet)  depth  of  water.  Winyaw  Bay  ia  tbe  drainage  ontlet  to  about 
oue-third  of  South  Carolina  and  about  one-sixth  of  North  Carolina.  It 
lias  an  inner  tidal  basin  of  about  12  square  miles  within  S  mites  of  Ut* 
outlet,  and  an  outer  tidal  basin  of  8  square  miles  within  the  outline  of 
its  bar.  Within  these  tidal  basins  it  has  a  rise  and  fall  of  tide  of  about 
3.6  feet,  and  under  these  circumstances  it  is  not  surprising  that  at  mid- 
dle of  its  ebb  it  pours  out  nearly  220,000  cnbie  feet  of  water  per  minute, 
with  an  average  velocity  of  2.1  feet  per  second,  through  a  passage-way 
of  4,000  teet  width,  scouring  this  pas-fage  to  an  average  depth  of  21  feet 
and  a  channel  depth  of  32  feet.  Snob  a  moving  mass  of  water,  gnideil 
merely  by  training  walls  high  enough  to  prevent  unnecessary  overflow, 
vould  not  have  the  slightest  ditliculty  in  cutting  and  maintaining;' 
through  the  bar  an  exit  of  4,000  feet  width  and  15  feet  average  depUi 
or  20  feet  ehauncl  depth.  Leaving  out  of  consideration  the  question  of 
cosl,  I  have  no  hesitation  in  saying  that  the  best  protected,  most  i>er- 
inancnt,  and  dee])est  bar  entrance,  obtained  in  tbe  simplest  and  moeC 
satisfactory  way,  is  that  obtained  by  the  use  of  high  trainingwalU,  rie- 
iug  to  half-way  between  high  and  low  water  mark,  crossing  all  other 
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cbaoDels,  and  exteuding  from  both  shores  to  both  sides  of  the  present 
main  bar- entrance.  Such  traiuiug- walls,  dikes,  or  jetties  should  be 
built  of  heavy  6t«ne  rii>raj»;  may  be  well  located  iu  general,  as  shown 
in  project  8  (sheet  IT) ;  and  will  cost  approximately  $2,500,tKK>. 

As  lliis  amonnt  of  money  may  exceed  that  which  the  United  States 
Govenimeut  may  decide  to  appropriate  for  this  work,  I  have  considered 
ollitr  less  exiwnsive  projects,  snggestecl  either  by  my  prcdeeeasors,  by 
injself,  or  by  others,  lii  presenting  these  projects  I  wish,  however,  to 
s(;ite  very  emphatically  that  nearly  every  project  was  proposed  by  ita 
originator  not  as  the  best  prqiect,  but  only  as  a  compromise  between 
tiiat  which  he  thought  best  ai)d  that  which  would  be  allowed  by  the 
«i]>ected  insafficient  appropriation. 

Captain  Mercar,  in  1881  (see  page  1122,  Annual  Report  of  the  Chief 
of  Engineers  for  1882),  snggcstetl  two  projects:  one  (see  Project  1,  Sheet 
9)  of  two  nearly  parallel  submerged  jetties,  of  CU,000  feet  total  length 
and  8.5  total  height,  leading  tu  the  present  main  bar  entrance,  to  cost 
prubably  $3,000,0U0,  though  nut  stated ;  the  othei:  (see  Project  2,  Sheet 
lU)  of  two  similar  jetties,  of  30,000  feet  total  length  and  8.6  feet  total 
beiglit,  leading  to  the  Bottle  Channel  Bar  entrance,  lo  cost  about 
11,5(10,000.  The  latter  channel  was  to  have  its  mouth  continuously 
Kttitt  clear  by  a  littoral  ouri'ent,  supposed .  to  mn  southwardly  along 
tbt  outer  side  oithe  deep  breakers.  Everything  tends  to  point  to  the 
eiisteuce  of  this  littoral  current,  but  even  the  present  survey  failed  to 
prove  whether  it  really  was  thei-eor  not. 

Mr.  l-Vhitford,  assistant  engineer,  after  conducting  can'fully  the 
l>n'sent  survey,  Knggesta  similar  submerged  jetties  (see  Project  3, 
Abwt  11)  through  Bottle  Channel,  except  that  he  extends  the  shore  cud 
ijf  the  southern  jetty  way  back  to  the  shore  of  South  Island,  a  measure 
lliat  I  regard  as  an  eminently  necessary  precaution  against  the  partial 
M^Liug  away  of  Mother  Sorton  Shoal  under  the  increased  pressure 
aoii  current  which  will  be  cau«etl  by  the  pi-oposed  partially-obstructing 
I'tittj-  walls.  These  jetties  have  a  total  length  of  alwut  27,000  feet,  a 
iieigbt  of  from  5  to  8  feet,  and  ai-e  expected  by  him  to  give  from  13  to  16 
fret  depth  of  water  over  a  width  of  1,800  feet  bar  entrance,  at  a  total 
coiit  of  about  $%0,00O.  If  submerged  jetties,  leadingto  Bottle  Channel, 
are  to  be  used,  I  should  recommend  Project  2  of  Captain  Mercur  essen- 
tially as  it  is  thus  niodifie^l  by  Mr.  Whitford. 

lu  order  to  show  more  fully  the  movement  of  the  water  as  it  moves 
across  the  Winyaw  Bay  Bar,  and  to  show  what  beneficial  results  may 
be  probably  ex])ected  per  dollar  of  expenditure,  1  have  supposed  one 
casuof  submerged  jetties  and  several  cases  of  high  jetties,  and  have  de- 
duced approximately  tlie  corresponding  changes  in  volume  and  velocity 
ofnater  us  the  latter  flows  out  from  the  inner-bar  basin  at  a  period  of 
about  mid -ebb,  when  the  tide,  having  fallen  1.5  feet,  is  still  2  feet  above 
loff  water.     The  results  are  sliowu  on  Sheets  12  to  18,  inclusive. 

Ijet  A  be  the  southern  end  of  North  Island;  MI  be  the  shore  of  South 
Islaiiil;  ML  be  crest  of  the  Mother  Norton  Shoal;  AM  be  the  mouth  of 
WinyawBay;  AB  be  the  throat  of  Slue  and  crest  of  the  Upper  Dry 
Breakers ;  BK  he  the  throat  of  Bottle  Channel ;  BC  be  the  mouth  of 
BoCtleChaunel;  LKbetLe  throat  of  theMain  Channel;  FO  be  the  month 
of  the  Main  Channel;  KD  be  the  division  line  between  Bottle  Channel 
and  the  Main  Channel ;  CD  the  crest  of  the  Middle  Dry  Breakers ;  DE 
thecrestof  the  LittleDry  Breakers;  EP  the  crest  of  theNorth  Breakers; 
GH  the  crest  of  the  South  Bri'akers,  and  HI  the  crest  of  the  South 
Island  Shoals. 

Now  when  the  water  pours  through  AM  (the  mouth  of  Wlnyaw  Bay), 
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■with  4,000  feet  width,  30  feet  maximnm  depth,  and  21  feet  averag:e 
depth  at  mid-ebb,  it  auddenly  finds  itself  hemmed  in  br  an  inner  ba- 
sin, ABKLM,  wliose  crest,  tO,OflO  feet  Ion?,  is 
on  an  average  alwat  8  feet  below  the  saiface 
of  the  w<iter.     At  AM  the  oatlet  was  82,000 
sqnare  feet,  the  velocity  2.7  feet  per  second,  and 
the  discbarge  220,000  cubic  feet  per  minate. 
At  ABKLM  we  find  the  discharge  necessarilr 
220,000  cubic  feet;  the  outlet  is  150,000  sqaare 
feet,  and  the  average  velocity  can  therefore  be 
only  1.5  feet  per  second.    The  water  that  finds 
au  ontlet  across   KLM,  throngh  an  outlet  of 
10,500  feet  length,  7.3  feet  average  depth,  is  in 
its  own  turn  hemmed  in  bv  a  second  or  outer 
basio,  DEPGHt,  whose  crest,  210,000  feet  long, 
is  on  au  average  about  8.1  feet  below  the  sur- 
face of  the  water.     At  KLM   the  outlet  was 
77,000  square  feet;  at  DEFGHI  the  outlet  is 
210,000  square  feet,  and  the  average  velocity, 
which  must  be  reduced  accordingly,  will  be  found  to  be  only  about  six- 
tenths  foot  per  second.    In  the  same  wiiy  the  water  that  enters  Bottle 
Chaunel  at  BK  is  hemmed  in  by  au  outer  basin  BCD,  whose  cre»*t  i» 
7,000  feet  long  and  7  feet  deep.     At  BK  the  outlet  waa  38,500  sqaare 
feet;  at  BCD  the  outlet  is  40,000  square  feet,  and  the  average  velocity 
will  be  found  to  be  necessarily  reduced  to  about  1.2  feet  per  second. 
Under  these  circumstances  it  is  surprising  that  even  a  0-foot  channel  is 
preserved  at  any  point,  and  it  becomes  evident  that  some  of  this  enor- 
mous free  outlet  must  be  obstructed  before  any  appreciable  improve- 
ment of  the  bar  entrances  can  he  efi'ected.    Before  we  can  find  the  aver- 
age velocity  in  each  separate  portion  of  the  circumference  of  either  basin, 
we  must  adopt  some  law  of  outflow.     Were  the  sides  of  the  basin  verti- 
cal, and  could  the  water  run  off  outside  faster  than  it  overflows,  the 
velocity  of  outflow  would  then  be  appreciably  the  same  everywhere. 
Here  where  the  sides  of  the  basin  are  inclined,  where  the  shoals  are  long 
and  broad,  where  the  winds  may  be  strong,  aifrt  where  the  overflowing 
water  must  push  its  way  agaiust  nearly  as  high  water  ontside,  it  would 
evidently  be  ermueoos  to  suppose  that  the  water  flows  as  fast  over 
shoals  an  through  the  deep  channels.     In  such  a  case  we  will  l>o  ap- 
proximately correct  to  assume  that  the  velocity  is  nothing  where  the 
depth  is  nothing,  least  where  the  depth  is  least,  greatest  where  the 
depth  is  greatest,  and  at  any  intermediate  point  is  directly  propor- 
tional to  the  depth.    Tliis  simple  law  is  probably  as  accurate  as  will 
bear  practicable  application  to  the  flow  of  water  o%'er  harbor  bars, 
subjected  to  tides  and  winds  of  variable  strength  and  direction. 
Applying  this  law  of  outflow  to  (he  inner  basin,  where,  at  wind  ebb, 
AB  18  5,000  feet  long  and  7  feet  in  avemgi!  ileplh, 
BK  is  3,.'i00  ft«t  loiiK  and  H  ft^t  in  uvur»);u  <lt!|>lli, 
KL  is  3,&0U  feet  lotjg  and  14  feet  in  nvorufip  iIh|i|Ii, 
LH  ia  7,000  feet  long  aud  4  feet  in  Bvenigi!  di^iilb, 

we  find  the  total  outflow  of  320,000  cubic  feet  per  second,  to  be  divided 
as  follows: 

AB,  16  per  cnnt^,  witb  l.l  feet  per  second  avernKo  velocity. 

BK,  as  per  cent.,  with  l.tt  fwt  per  Mecond  m-enige  vetoeity. 

KL,  47  per  cent.,  with  Si.l  I'eet  )>er  cerond  avera):e  velorily, 

LM,  7  per  cent.,  with  B.K  foot  per  second  average  velneity. 

ABKLU,  100  per  ceut.,  witb  1.41!  feel  per  second  average  veloolty. 
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Id  tbe  same  way,  ia  the  oater  basin  of  the  Maiu  ChanDel,  where 

DE  i*  3.000  feet  long  and  7  feet  in  kversge  depth, 
EF  i*  S,000  feet  long  and  7Ji  fe«t  In  average  depth, 
FO  is  3.000  feet  long  and  13  feet  in  average  depth, 
GHUiooofeet  longaii<llOfe«t  ID  average  depth, 
HI  ia  c^OOO  feet  long  and  7.5  leet  in  average  depth, 

nflod  tbe  otttflow  as  follows: 

OE,  1  per  cent.,  with  0,4  foot  per  aeeond  average  velocity. 

IF,  13  per  cent.,  with  0.45  fool  per  seoond  average  velocity. 

t^  M  per  cent.,  wiih  1.0  foot  per  second  average  velocity. 

Gft,  e  per  cent.,  irith  0.6  foot  per  second  average  velocity. 

HI.  13per  cent,,  with  0.45  foot  per  second  average  velocity. 

IL  -f  L.U  =  DlCFOHf ,  54  per  cent.,  nith  0.57  feet  per  second  avntage  velocity. 

In  the  same  way,  in  the  enter  bnsio  of  Bottle  ChanDel,  where      ' 


nfiod  the  oatHow  as  follows: 

>C,  16  per  cent.,  with  1.26  feet  per  second  average  velocity. 

CD,  13  per  cent.,  with  1.26  feel  per  second  aterage  velocity. 

BK  =  BC-f-  CD,2(J  per  cent.,  with  1.26  feet  per  second  average  velocity. 

Tbe  approximate  acciirac.v  of  these  deductions  will  he  readily  shown 
^comparing  these  deduced  results  as  shown  on  sheet  12,  with  the  ob- 
nred  directions  and  velocities  of  ehb  as  shown  on  sheet  3.     .     i^^  > 

By  supposing  several  different  arrauKementfl  of  high  or  snbmerged 
j(ttie«  along  these  different  lines  of  outflow,  and  deducing  the  changes 
nioatflow  thereby  produced,  we  arrive  at  the  results  shown  in  full  on 
ibnts  13  to  IS  inclusive. 

i  ttndy  of  these  sheets  shows  the  following  roughly  approximate  re- 


A  dike  across  the  Slongh  at  aB  will  increase  the  oatdow  and  conse- 
ilHDt  velocities  in  both  Bottle  Channel  outlet  at  BO,  and  the  main 
^nel  outlet  at  FO  by  12.6  per  cent,  if  the  dike  be  snbmerged  to  2 
fat  below  low  water,  and  by  25  per  cent,  if  the  dike  be  raised  to  2  feet 
iboTft  low  water. 

A  dike  across  the  Upper  Dry  Breakers  at  CD  will  hardly  change  tii 
uy  way  the  outflow  at  either  the  Slough  or  the  Main  Channel  outlet,  but 
■iil  increase  the  velocities  in  Bottle  Channel  outlet  at  BC  by  36  per 
Mt  if  submerged,  and  by  75  per  cent,  if  raised. 

A  dike  across  the  South  Island  Shoals  at  HI  will  hardly  change  in 
My  way  the.ontflow  at  either  the  Slough  or  Bottle  Channel  outlet;  but 
^11  increase  the  velocities  at  the  Main  Chauuel  outlet  FO  by  12.5  per 
nut  if  8Qb merged,  and  25  per  cent,  if  raised. 

A  dike  between  the  South  Island  Shoals  and  the  South  Breakers 
ilorjg  GH  will  hardly  change  in  any  way  the  outflow  at  the  Slongh  or 
Kottln  Channel  outlet;  but  will  increase  thevelocities  at  the  Main  Chan- 
Mi  ontlet  FG  by  14  per  cent,  if  submerged,  and  by  20  per  cent,  if  raised. 

A  dike  across  tbe  Little  Dry  Breakers  at  UB  will  hardly  change  the 
Mlflow  at  either  the  Slough  or  Bottle  Channel  ontlet;  bnt  will  increase 
le  velocities  at  the  Maiu  Chaiiiiel  outlet  FG  by  4  per  cent,  if  sobmerged, 
wd  8  per  cent,  if  raised. 

A  dike  between  the  Little  Dry  Breakers  and  the  North  Breakers 
■kiDe  EP  will  hardly  change  the  outflow  at  either  the  Slough  or  Bottle 
^DDel ontlet;  bnt  will  increase  the  velocities  at  the  Main  Channel 
wtlm  FG  by  12.5  per  cent,  if  submerged,  and  by  25  per  cent,  if  raised. 

A  dike  acroKs  the  throat  of  the  Main  Channel  at  DKLM  will  in- 
■nase  the  velocities  at  both  the  Slough  AB  and  Bottle  Channel  BC  by 
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100  per  cent,  if  submerged,  and  by  200  per  cent,  if  raised.  In  either 
case  tlie  5Iain  Channel  will  be  rendered  permanently  nnDavigable. 

A  dike  across  the  throat  of  Bottle  Channel  at  BD  will  hardly  change 
in  any  way  the  outflow  at  the  Slough,  but  will  increase  the  velocities  in 
the  Main  Channel  outlet  FG  by  40  per  cent,  if  submerged,  and  by  50 
per  cent,  if  raised. 

By  comparing  tbesfl  results  we  see  that  a  high  dike  across  the  Slough 
at  AB  will  do  about  the  same  work  upon  the  inalu  channel  outlet  as  a 
high  dike  across  the  South  Island  Shoals  at  HI ;  at  the  same  time  AB 
will  be  much  shorter  and  less  costly,  and  will  improve  also  the  outflow 
of  Bottle  Channel.  Moreover,  this  same  dike  across  the  Slough  at  AB 
will  be  as  effective  upon  the  Main  Channel  ontlet  as  a  high  dike  along 
the  North  Breakers  at  EF;  at  the  same  time  AB  will  be  much  shorter 
and  less  costly.  In  like  mannerahighdikeacross  the  Slough  at  ABand 
across  the  South  IslandShoals  at  GH  will  together  be  aselfective  upon 
the  Main  Channel  outlet  asa  high  dike  across  the  throat  of  Bottle  Chau- 
nel  at  BI> ;  at  the  same  time  AB  and  HI  wilt  only  cost  about  half  as 
much  as  AB  and  will  also  increase  the  velocity  in  Bottle  Channel  by 
25  per  cent,  instead  of  closing  it  permanently  to  navigation.  In  like 
manner  a  high  dike  along  the  innnr  end  of  the  South  Breakers  at  GH 
will  be  as  effective  upon  the  Main  Channel  outlet  as  a  high  dike  across 
the  Little  Dry  Breakers  at  DE  together  with  au  estensioii  over  half  ES 
of  the  North  Breakers  EF,  and  at  less  cost.  Finally,  a  high  dike  across 
the  Slonghat  AB  together  with  a  high  dike  across  the  Middle  Dry  Break- 
ers at  Cli  will  be  as  effective  upon  Bottle  Channel  outlet  as  a  pair  of 
submerged  dikes  across  both  the  Slough  at  AB  and  the  Main  Channel  ML 
KI) ;  at  the  same  time  the  high  dikes  AB  and  CD,  while  only  costing 
half  as  much  as  the  submerged  dikes  AB  and  MLKD,  will  somewhat 
improve  the  outflow  at  the  main  channel  outlet,  instead  of  closing  its 
navigation  forever. 

It  becomes  at  once  quite  evident  that  but  little  good  can  be  done  to 
Bottle  Channel  as  long  as  the  Slough  remains  open;  that  little  goml  can 
be  done  to  the  Main  Channel  as  long  as  both  Bottle  Channel  and  the 
South  Island  Shoals  remain  open ;  and,  further,  that  submerged  dikes 
will  not  be  as  cheap  and  eflfective  as  usual  on  account  of  their  compara- 
tively great  lengths  and  small  height. 

Owing  to  the  exposed  jiosition  of  the  whole  line  of  the  bar,. I  think 
that  all  the  dikes  to  be  built  along  the  bar  or  across  either  Bottle  Chan- 
nel or  the  Main  Channel,  should  be  twice  as  wide  on  top  as  the  water  is 
deep ;  and  that  they  should  have  side  slopes  of  fully  1  on  3.  The  in- 
ner dikes  at  DC  or  LM  may,  perhaps,  be  strong  enough,  if  made  with 
a  top  once  and  a  half  as  wide  as  the  water  is  deep  and  with  side  slopes 
of  2  on  3.  Moreover,  from  theexposed  position  of  the  bar  and  the  rough 
weather  preventing  work  for  nearly  two-thirds  of  the  time,  all  work  of 
dike  construction  nitl  here  be  very  expensive ;  and  I  think  it  will  coat 
fully  as  much  for  lalior  as  for  material.  T7nder  these  circnmstaneea  I 
estimate  the  cost  of  dikes  as  follows : 
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Witb  these  estimates  we  find  the  following  reSDlts : 
(1)ir Bottle  Channel  alone  is  to  be  im|iroved:  (a)  A  higli  dike  across 
■the  slough  at  AB  will  increase  the  velocity  at  the  outlet  BC  by  25  per 
«nt.  *t  a  cost  of  $300,000  (see  Project  4,  Sheet  13).  (6)  High  dikes 
wross  Hit)  Slough  at  AB  aod  across  the  Middle  Drj-  Breakers  at  OD 
ml  increase  the  velocity  at  the  outlet  BC  l>y  100  per  ceut.,  at  a  cost  of 
(JSOjOOO  (see  Project  5,  Sheet  14).  (c)  Submerged  dikes  across  the 
SloQ^h  at  AB  and  slopping  up  the  Main  Chaunel  along  MLKI)  or  iSLKD 
Till  iucrease  the  velocity  at  the  outlet  BC  of  Bottle  Channel  by  100  pep 
»iit.,biit  at  a  cost  of  81,000,000  (see  Projait  9,  Sheet  18).  (d)  High  dikes 
orerABand  MLKD,  stopping  up  the  Main  Channel  completely,  will 
increase  the  velocity  at  tlie  outlet  of  Bottle  Oiannel  by  300  or  400  per 
cent.,  at  a  cost  of  $l,700,(»o:i  (of  course  this  increased  velocity  will  rap- 
!      idiv  diminish  as  the  depth  increases  under  the  |>roduced  scour). 

(2)  If  the  Main  Channel  alone  is  to  be  improved:  [e)  A  high  dike 
acroM  (he  Slougb  at  AB  will  iniirease  the  velocitv  at  tlie  outlet  FG  by 
24iKTcent.,  at  a  cost  of  S300,IHH>  (.sec  Projecl  4,  Sheet  13).  (/)  High 
dili«s  acniss  the  Slough  at  AB,  and  across  and  stopping  up  coiiii»letelv 
Bottle  Chiuinel  at  BI),  will  increase  the  velocity  at  the  outlet  VG  by  75 
f*rceiit,,  at  a  cost  of  $700,('<H>.  {(/)  A  liigli  dike  across  the  Sldugh  at 
iB,  across  and  stopping  uj)  corn]>letely  Bottle  Channel  at  ISl),  and 

'  aifosa  tlie  South  Island  Shoals  at  111.  will  increase  tlie  velocitv  at  the 
I  onllet  FG  by  100  per  cent.,  at  a  cost  of  *1. 1(10,000.  (A)  High  dikes 
imxa  the  Slough  at  A  IS,  ncross  Bottle  (Jhanni'l  at  BI),  along  the  inner 
Jill*  of  the  breakers  at  DES,  aMdacros.s  the  South  Island  Shoal.*  at  HI, 
fill  increase  the  velocity  at  the  outlet  FG  bv  120  per  cent.,  at  a  cost 
!  of  ?1,500,0()9.  (i)  High  dikes  across  the  Sloligh  at  AB,  across  Bottle 
Channel  at  BD,  along  the  whole  inner  side  of  the  Dry  and  Sorth 
Breakers  DEF,  across  the  South  Island  Shoals  at  HI,  across  the  South 
Bftakersat  GH,and  extended  as  necessary  by  submerged  dikes  at  SW 
aijilGQ,  will  increase  the  velocities  at  the  outlet  FG  by  300  or  100  per 
ceut.,  at  a  cost  of  from  $L»,OO0,(K)O  to  8l'.500,()0O,  depending  on  the  length 
Sivcii  to  SW  and  GQ  (see  Project  8,  Sheet  17). 

(3)  If  Bottle  Chaunel  and  the  Main  Channel  are  both  to  be  loft  open 
ami  both  to  be  improved:  {j)  High  dikes  across  the  Slough  at  AB  will 
iutrease  the  velocity  at  both  outlets  BC  and  FG  by  25  |>er  e*ut.,  at 

'  raili,  at  a  total  cost  of  8300,000  (see  Project  4,  Sheet  13).  (fc)  High 
(liiii's  across  the  Slough  at  AB  and  across  the  Middle  Dry  Breakers  at 
t'l"  will  increase  the  velocities  at  Bottle  Channel  outlet  BC  by  100  per 

'  ttut.,  and  at  the  Main  Channel  outlet  FG  by  25  per  c*ut.,  at  a  total 
m  of  J4SO,00»  (see  Project  5,  Sheet  14).    (>)  High  dikes  across  the  '   . 

I  Slimgb  at  AB,  across  the  .Middle  Dry  Breakers  at  CD,  and  across  the 
S-mili  Island  Shoals  at  HI  will  inci-ease  the  velocities  at  Bottle  Chan- 

;     wl  outlet  BC  by  100  per  cent.,  and  at  the  Main  Channel  outlet  FG  by  45 

i     ptTcent.,  at  a  total  cost  of  $8.S(),(K)0.    (vi)  High  dikes  across  the  Slough  at 

!  its.  across  the  Middle  Dry  Breakers  at  CD,  across  the  South  Island 
Slioiils  at  HI,  and  across  the  inner  end  of  the  South  Breakers  at  GH, 
111  ill  crease  the  velocities  in  Bottle  Channel  outlet  BC  by  100  per  cent., 
and  at  the  Main  Channel  outlet  FG  by  70  t«80i)ercent.,  at  a  total  cost  of 

1  81,250,000  (see  Project  6,  Sheet  15).  (m)  High  dikes  across  the  Slou^ 
't  .4B,  across  the  Jliddle  Dry  Breakers  at  CD,  across  the  Little  Dry 
Breakers  at  DE,  across  the  South  Island  Shoals  at  HI,  and  across  the 
inner  end  of  the  South  Breakers  Gil  will  increase  the  velocities  in 

I  Bottle  Channel  outlet  BC  by  JOO  jier  cent.,  and  in  the  Main  Channel 
outlet  FG  by  78  to  100  i)er  cent.,  at  a  total  cost  of  81^0,000  (see 

I  Project  7,  Sheet  16).     (o)  High  dikes  across  the  Slongh  at  AB,  across  the 
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Middle  Dry  Breakers  at  CD,  across  the  Little  Dry  Breakers  at  DB, 
across  the  iiiuer  end  of  the  North  Breathers  at  EP,  across  the  South 
Island  Shoals  at  HI,  and  across  the  inner  end  of  the  South  Breakers  at 
El  will  increase  the  velocities  in  Bottle  Channel  BO  l)y  100  per  cent., 
anil  in  the  Main  Channel  FQ  by  from  100  to  150  per  cent.,  at  a  total  cost 
of  $2,000,000. 

1  tiiink  that  neither  Bottle  Channel  nor  the  Main  Channel  should  be 
closed  to  navigation  until  the  other  channel  has  shown  signs  of  perma- 
nent improvement. 

It  appears  to  nie  that  mnch  good  to  both  channels  will  resalt  from 
the  permanent  closing  of  the  Slongh  at  AB.  Its  closure  is  in  any  case 
the  first  step  to  the  improvement  of  either  channel,  aud  should  be  done 
at  once,  whether  auytbing  further  is  attempted  or  not. 

I  think  that  the  improvement  oftheWinyaw  Bay  bar  entrance  should 
be  made  by  the  use  of  high  stone  dikes,  constructed  in  tbe  order  of  the 
following  projects : 

AtAB,  Project  4  (Sheet  H),  at (300,000 

At  AB  and  CD,  Project  5  (Sheet  H),  at 480,000 

If  at  this  stage  Bottle  Channel  shows  manifest  improveraeut  CD  cau 
'    be  economically  and  ailvantageously  extended  seawani  to  the  15  or  IS 
foot  depth.     If  the  Main  Channel  shows  manifest  improvement  the  work 
can  progress  as  follows  : 

At  AB,  CD,  ni,  at *rtaO,000 

AtAB,  CD,  Gil,  HI,  Pmiect  6  (Sbeet  15),  at I.:i50,00i> 

AtAB,  CD,  DE,  GH,  HI,  Project  7  (Sheet  16),  at 1,*OO.DOO 

AtAB,  DE,  ISWaiid  III,  GA,  Project  8  (Sheet  17),  at 2,500,000 

I  hare  therefore  to  recommend  thu  sum  of  at  least  $300,000,  as  aii 
amonnt  that  can  profitably  be  exi>ended  n]>on  the  improvement  of 
"Winjaw  Buy  Bar  entrance,  IC,  in  the  construction  of  high  stone  dikes 
across  the  Slough  and  around  the  inner  edge  of  its  bar,  as  may  be  shown 
necessary  during  the  progress  of  the  work. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Engineers. 

The  Chief  op  Engineers,  U.  8.  A. 

(Through  Lieut.  Col,  W.  P.  Craighill,  Supervistog  Engineer.) 

(Fint  iDdonemeat.) 

United  States  Enoinbbb'Oppice, 

Baltimore,  Md.,  Februarj/  -^0,  1885. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 

The  problem  herein  presented  is  a  very  interesting  one,  and  is'  well 
treated  by  Ca]>taiu  Bixby,  as  also  by  his  predecessor,  Captain  Mercur. 

Before  a  final  opinion  cau  be  given  as  to  a  choice  in  the  direction  of 
efforts  to  imjtrove  the  main  euirauce  of  Bottle  Channel,  further  inves- 
titiations  as  to  littoral  aud  other  currents  and  other  matters  are  neces- 
aary.  I  agree  with  Captain  Bixby  as  to  the  practicability  of  a  sufll- 
cient  improvement  of  one  or  the  other  of  these  entrances  by  the  use  of 
jetties,  low  or  high.  The  commercial  interests  involved  justify  such  an 
improvement. 

It  seems  clear  that  a  dike  to  close  the  Slough  at  foot  of  North  Island  is 
an  essential  i>urt  of  any  improvement.  If  means  were  available  I 
should  i-ecomiiit:nd  the  immediate  construction  of  a  low  dike  on  or  near 
the  line  AB,  Sheet  14,  to  be  raised  as  soon  as  practicable  to  a  height  of 
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■boot  2  feet  above  low  water.  The  effects  of  this  structure  sbonld  be 
carefully  watched.  Thereafter  a  decision  should  be  made  a«  to  loca- 
tioD  and  cbatacter  of  other  works  to  deepeo  Bottle  Chaouel  or  the 
main  eotraoce. 

Wm.  p.  CbAighill, 

Lieut,  Col.  of  Engineers. 


RBPORT  or  M8.  HEID  WBITFORD,  ASaiSTANT  EKaiKKRR. 

Unitkd  States  Enoikerr  Office, 

GeorgatoiBn,  S.  C,  January  17,  1685. 

Caftain  :  I  hkv»  tbe  honor  to  sabmit  tlie  report  that  follows  with  accompaayinf 
B>p«,  reUtin^  to  the  aarrey  of  the  eatrancB  to  Winvaw  Bay,  South  Carolina,  made  in 
d)«dit>DC«  to  iQstnictiona  cootained  in  yoor  letter  of  KoTember  28,  1U84. 

The  object  of  the  sorvey  haa  been  to  collect  such  iiiformation  u  might  be  DecoMarf 
t«  determine  the  practtcahility  of  deepeuiog  the  water  on  the  bar  at  the  eatranoe  to 
Vinjaw  Bay,  and  to  form  projeota  for  accomplUbiag  the  same. 

A  party  waa  nr^aoized  aa  early  aa  posajble,  and  by  the  9th  of  December  they  were 
inihe  Aeld,  reKolarly  at  work,  with  qDartera  at  South  Island.  From  that  time  opera- 
""tcoutioued  nnder  the  seriona  disadvantage  of  moat  ndfavorable  weather,   higk 


vioda,  rongh  water,  dense  foKs,  and  iutense  cold,  causing  many  perplexing  delays. 
Eierr  hour  that  contd  be  ntiiized  was  iadlcionsly  employed,  and  the  work  rigoronaly 
The  BOntheast  end  of  Sonth  Island  Wharf  was  mode  the  initial  point  of  the 


nney,  from  which  stadia  diatanees  were  meoaured  down  the  shore  to  Santee  Point ; 
ilM,  on  North  Island  side,  oppoeite  the  wharf,  to  and  around  North  Island  Point,  np 
tbe  nea  beach  for  ahont  3  roilea.  AlonKtheoe  lines  at  convenient  diatancea  flaga  were 
Mt  for  the  termini  of  eonnding  lines.  Base  lines  were  carofullj  measured  by  means 
•>[  iteel  tape,  and  checked  hy  stadia  observations  on  both  shores.  The  one  moat  used 
■ss  located  on  the  lower  end  of  South  Island,  and  hod  a  length  of  6.393  feet.  There 
■w  also  a  calcnlat«d  base,  extending  from  South  Island  to  North  Island,  which  was 
oMd  when  the  sounding  lioate  were  in  certain  positions,  in  order  that  better  con- 
dilioned  triangles  might  l>e  obtained. 

The  location  of  onr  own  range  bnoys,  the  permanent  buoya  belonging  in  the  en- 
trance and  other  fixed  objects,  as  well  as  each  position  of  the  aounding-boat  wereas- 
<«i1ained  by  transit  angtcB  from  base  lines. 

A  narnber  of  pointaon  South  aud  North  iaiands,  including  tbe  center  of  Georgetown 
light-baiiae,  L.  P.  Miller's  residence,  the  Trenbolm  dwelling  house,  L.  P.  Miller's  old 
lice-nill  chimney,  and  Lowudus  rice- mill  chimney  (the  latter  near  Moaquilo  Creek), 
*fTe  made  triangutatiou  stations,  to  which  the  abure-liue  atations  were  connected. 
Ingles  and  bearings  were  plotted  iu  the  nsnal  manner,  with  a  vernier  protractor, 
leading  tn  three  minut«a.  Soundinga  were  TM:ardod  every  one-half  minute  by  the 
watch,  Hvery  fourth  one  being  located  by  simultaneous  transit  angles,  such  liuea  hav- 
ia|[  been  checked  at  their  beginning  aud  ending,  and  at  occaaional  intermediate 
jmnts,  by  liquid  composa  bearings  to  two  or  more  of  the  triangulation  stationa.  Be- 
tides, tbe  direction  of  each  line  was  kept  by  courses  read  from  the  liquid  compaaa. 
KadiHting  from  buoys  above  mentioned,  numerous  lines  of  soundings  were  taken  to 
Ibe  shore  dags  and  exteniiine  to  the  20.foot  contour  at  aea,  as  lepreaeuled  on  map. 
Tbe  pinne  oi  refereuce  to  which  soundings  are  reduced  is  mean  low  water,  and  was 
detertniaed  by  recording  and  averaging  alt  tbe  low  waters  covering  a  period  of  a  full 
lunar  month  of  twenty-nine  daya.  The  mean  rise  of  the  tide,  above  that  plane,  woa 
alio  arrived  at  by  averaginc  all  the  high  waters  in  same  manner.  While  we  have 
iMd  every  care  posaibli  under  the  circumstances  to  fnruiah  correct  soundings,  atill 
ihey  may  differ  somewhat  from  those  taken  during  calm  weather  in  smooth  andalaok 
vatcr.  In  order  that  this  work  might  be  closed  up  within  tbe  limited  time  allowed, 
Te  could  not  wait  for  such  days  as  would  be  bestsuited  for  sounding  the  sea  and  shoala 
bordering  tbercon.  It  is  believed,  though,  that  the  hydrography  presented,  upon  the 
•hole,  is  al>out  correct,  more  eflpecially  through  the  channels  and  over  such  portions 
of  the  shoals  as  might  be  embraced  within  projects  likely  to  be  fonud,  having  in  view 
Ib«  future  deepening  of  the  entrance.  Several  attempts  were  mode  to  tborougbl/ 
■ouDil  "The  Breakers,"  but  it  could  not  be  correctly  done  becauae  of  the  roDghness 
*l  Ibe  nea.    A  calm  time  will  be  required  to  secure  tbe  least  depth  of  water  at  suoh 
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The  duration  of  tfaeebli  currant  isKbont  seven  hours gtndt went;  miaulM,  againat  five 
hours  rtnd  twenty  niiuiitea  flood.  Hoirever,  tbe«e  Sgaren  are  subject  to  marked 
cfaaDKes  since,  as  I  am  inrormed  by  good  aotnurit  j,  that  nheii  there  are  fi«ahet«  in 
the  rivers  emptying  their  waters  Into  Winyaw  Bay,  the  Toluiue  of  f>eah  water  thns 
bronebt  down  is  bo  great  tbat  it  prodncesan  ahnost  constant  fluvial  current,  allowing 
bat  nttle,  if  any,  rise  of  the  incoming  tides.  Furthermore,  when  strong  westerly 
winds  prevail,  there  isscarcely  any  rise  of  the  flood,  bnt  greater  stiength  and  longer 
duration  of  the  ebb.  / 


B  selected 

for  a  cross- section.     (See  Sheet  B,  herewith  sent.)     From  it  nameroos  lines  of  carreitt 
velocities  were  followed  up  in  varioua  direotioDB  (as  shown  on  Sheet  C),  the  position 
of  the  observer's  boat  being  located  by  sextant  snglen,  nteasared  to  three  or  more  of 
the  triangolation  stations,  and  the  velocities  determined  by  aobmerging  a  onrrent 
meter,  attached  to  the  end  of  a  small  woodrn  beam  prcdectlog  so  far  over  the  bow  of 
tbe  boat  as  to  be  beyond  the  reach  of  any  interference  that  the  boat  mlKht  have  with 
the  flow  of  the  water.    As  a  check  upon  the  velocilies  registered  by  this  instrameiit, 
a  ship's  old'faahioned  log  and  line,  graduated  into  knots  by  simple  proportion,  waa 
nsed,  and  the  one  found  to  agree  with  the  other.     At  tbe  begioniog  of  tbe  ebb  the 
current  flows  straight  down  the  throat  of  tbe  bay  over  Mother  Norton's  Shoal  till  it 
reaches  the  point  of  North  Island,  where  a  portion  of  It  separates  from  Ihe  main  body, 
mnniug  around  North  Island,  and  thence  going  to  the  northeast.    The  main  body 
continues  on  till  it  arrives  abont  at  the  Fishing  Bank  buoy,  where  n  separation  again 
takes  place,  and  this  portion  mna  somewhat  to  the  sonth  of  east  till  it  strikes  th» 
month  of  Bottle  Channel,  where  it  again  changes  its  coarse  and  mns  abont  northeast 
through  said  channel  till  it  reaches  the  20-foot  contonr,  whe^  it  becomes  greatly  re- 
duced in  strength,  but  still  continuing  in  the  same  direction.     The  main  body  flows 
on  about  south  till  it  approaches  tbe  Outer  Bar  entrance,  goes  over  the  outer  bar  in 
a  direction  of  about  from  east  to  southeast,  returning  to  the  same  point  in  the  throat, 
when  the  ebb  current  is  at  its  strength ;  again  it  separates  at  North  Island  Point,  and 
a  large  volume  rushes  around  it  witb  great  force  in  same  direction  as  in  beginning, 
till  it  reaches  a  point  to  the  north,  where  it  spreads  and  slackens,  but  continues  in  a 
northerly  direction  up  the  coast.     Now,  also,  a  larger  body  is  deflected  to  the  left  in 
a  southeasterly  direction  by  Mother  Norton's  Shoal,  till  it  strikes  the  shoal  north  of 
the  iunet  month  of  Bottle  Channel ;  it  then  follows  rapidly  around  the  shoal  and  en- 
ters Bottle  Channel,  running  about  northeast.     The  current  to  the  wtst  of  Bottle 
Channel  continues  down  the  Main  Channel  about  sonth  to  the  Bar,  and  then  firoDk 
southeast  to  east.     It  is  believed,  from  as  thorough  observations  as  conld  be  taken, 
that  no  matter  what  the  prevailing  winds  may  be,  the  ebb  currents  will  flow  througti 
tbe  Botlle  Channel  in  sauje  direction,  and  also  around  North  Island.     It  is  not  no  cer- 
tain that  it  retains  the  same  course  over  the  outer  bar  contrary  to  the  winds,  for  by 
the  time  it  arrives  there  itvery  probably  has  become  so  much  weakened  by  its  long  rna 
from  the  throat  and  by  tbe  waste  to  right  and  left  over  the  shoals  through  North  Island 
Point  Stongh  and  Bottle  Channel,  that  it  has  not  sufficient  strength  lefl;  to  resist  their 
force.     The  greatest  velocity  of  the  ebb  on  the  cross-section  tine  observed  was  3.75 
miles  per  honr ;  wind  northeast ;  fresh  tide  about  0.75  out.    Greatest  in  the  throat, 
B  per  hour  (rare  occurrence),  just  alwve  the  point  of  separation  of  lidee  at  North 
Island  Point!  wind  northwest — strong;  tide  about  0.75  out.     In  the  Slough  aronnd 
NorthIsl8Bd,2.25milesperhonr;  windsonthwest — strenff;  ahoutlastofebb,    Qreateat 
in  Bottle  Channel,  2. IS  miles  per  honr;  tide  one-half  ebb;  wind  north-northwest — 
very  light.     At  outtr  mouth  of  Bottle  Channel,  at  the  20.foot  contour,  a  current  of 
I  mile  per  hour  was  observed  goiug  to  northeast.;  wind  very  light — southwest.     In. 
Main  Chanuel  at  Fishing  Bank  Bnoy,  ebb  observed  2.25  miles  per  honr,  runniDg  eonth- 
Bontheast ;  wind  north  ;  strong  tide,  about  0.75  out.     In  Main  Channel  at  Inner  Bar- 
buoy,  abb  observed  1.28  miles  per  hour,  rnnning  sonth  one-half  east:  wind  northeaat — 
strong.     Strongest  flood  observed  in  throat  of  bay,  2i30  miles  per  honr  j  wind  east — 
light;  tide  about  0.75  in.     In  Bottle  Channel,  flood  observed  1.25  miles  per  honr: 
tide  about  0.50  flood ;  wind  southwest — lightj  tide  rnnning  straight  for  throat  of 
bay.     In  North  Island  Point  Slough,  observations  2,12  miles  per  honr;  tide  0.25  in; 
wind  sonth-southwest — strong.     In  Main  Channel  at  Fishing  Bank  buoy,  flood  ob- 
served, 1.9milpB  par  hour;  tide  about  three-quarters  in;  wind  northeaat — strong;  mn- 
niag  into  throat  at  harbor  with  Bottle  Channel  current.     At  Outer-Bar  bnoy  the  first  of 
the  flood  was  observed  going  east-northeast ;  light  wind,  sonth -sonth  west.    The  same 
was  noted  at  the  sea  bnoy,  and  at  Slough  buoy,  abont  last  of  flood,  setting  northeast ; 
wind  south-southwest.    A  much  more  thorough  esaminatiou  of  the  curreots  was  de- 
sired ;  but  more  time  and  better  weather  are  needed  for  this  purpose.     Unfortu- 
nately, we  were  unable  to  observe  the  greatest  velocities  of  the  tides  outside  the  har- 
bor, for  the  reason  that  their  strength  is  reached  when  the  winds  are  so  high  that  it 
wonld  have  been  inexpedient  to  use  a  small  open  boat  on  the  ontside. 
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In  regard  to  the  "siup«cted  eiiatenceof  a  conatast  litlorkl  cnnent"  Id  tbU  vicin- 
il},  1  have  to  »a;  tliaC  every  effort  witbin  our  powen,  under  the  circumataDMB,  haa 
btHTUBd  to  decide  that  qDeatioD  ;  but  it  can  only  be  done  pokitiTely  by  a  mote  ex- 
tnliTBaiid  thorough  and  aystematie  Beiiea  of  current  and  tidal  obBervalionH  than  we 
kitebem  able  to  complete  in  bo  short  a  time.  However,  all  inforinatlou  by  aotnal 
dpoiiiients  iind  inqnines  on  the  subject  that  have  been  collected  leads  to  the  follow- 
bltmeial  conclusions ; 

Tht  ebb  currentj^  after  escaping  from  the  throat  of  the  bay,  radiate  in  lines  ruu- 
oMgcS  shore  from  the  loatheast  to  northeast,  till  their  strength  is  expended  in  tbo 
M.  Now,  it  ia  thonght  very  probable  that  Ihe  flood  oarreuts  retam  to  the  eutranoe 
utlhroBgh  the  throat, approximately,  on  the  same  lines.  In  that  case  the  incom- 
iif  oBnant  would  coii  e  in  contact  with  the  North  Island  beach,  at  a  point  some 
tMBtt  above  the  Georgetown  1  ight- bo  ase,  where  it  likely  Beperates,  one  portion  ran- 
■iuto  the  northward,  with  very  little  sbength,  and  the  other  going  to  soathward, 
riu  gntter  ntpidity,  thus  forming  a  littoral  onrrent  till  It  is  drawn  into  the  thriMt 
tf  tha  bay  aronnd  North  Island  Point.  Another  body  would  strike  straight  into  th» 
MtRDiDDth  of  the  Battle  Channel  on  one  of  the  radiating  lines,  another  across  the 
OUer Bar  entrance,  and  so  on  till  beyond  the  attractive  inflneuce  of  the  bar  entrance, 
iftar  which  it  enters  to  the  mouth  uf  theSantee  Biver.  Certainly  the  direction  of  tho 
tiwof  the  incoming  currents  must  be  more  or  less  affucted  by  the  fiiroe  of  the  pre- 
niling  wind*,  more  sspeuially  on  the  surface  of  the  water  before  the  currents  hava 
Mch^  their  greatest  velurities.  It  iavery  likely  that  the  heavy  noriiheast  winds  at 
lieliiM  of  the  Sood,  sweepiug  down  the  Mort^  Island  beach,  produce  a  littoral  car- 
Mtot  sofficient  power  lo  wash  away  and  carry  with  it  the  sand-dunes  bordering  on 
tkna,  to  bedepoaiteU  at  some  place  to  the  southwest.  The  writer  has  obeerved  that 
IheiMioD  of  the  sand-dunes,  above  mentioned,  has  been  considerable.  The  conrsea 
4  Iha  Sood  onrrenta  at  tame  of  the  outer  buoys  in  the  entrauoe,  beretotbre  given, 
nntakeo  by  the  undersigned  with  a  liquid  compass  at  a  time  when  said  currenta 
ntcDot  at  their  strength.  Sheet  C,  accompanying  this,  illustrates  the  general  dlrec- 
liDDi  of  the  cnrrenta,  in  and  out  of  the  entrance,  aa  observed  in  the  limit  repreaenled 
t;<elocitie«  giveti. 
IVi  flood  current,  which  ia  ahown  as  running  in  from  the  direction  of  the  Sontee 
EiBr,issuppciaedto  divide  &oin  the  current  going  into  that  river  Just  to  Iheaoathwest 
<ftbg  Outer  Bar  entrance.  At  present  there  are  in  the  Slough  around  North  Island 
itHt7feet,'  in  18SI,  Captain  Hercur's  survey,  the  depth  was  about  7  feet ;  in  year- 
lin.CoartSurvey  chart, there  was 7  feet;  in  the  year  1»66,  by  authority  of  the  pilots, 
tbrg  was  only  2  feet,  and  the  Coast  Survey  chart  of  the  year  1S55  gives  a  depth  of 
«It  *  Eo  5  feet.  At  present  the  controUiug  depth  in  Bottle  Channel  ia  on  the  very 
Wiw  bar  at  its  outer  mouth,  which  in  about  6  feet ;  general  directiou  of  channel 
WiMst;  in  year  1877.  Coast  Survey  chart,  thu depth  wasaboutefeet,  and  tbedireo- 
tiaiboQt  northeast;  from  the  year  lr«i6  to  1876,  de^th  reported  by  tbe  pilots  8.5; 
'wtion  about  the  same;  aud,  also,  it  ii  stated  positively  by  one  of  them  that  be 
wU  at  high  water  nithoul  the  use  of  a  tug,  a  vessel  drawing  13  feet,  through  the 
IMUs  Cbannel.  AC  this  time,  as  before  stated,  there  was  only  3  feet  around  North 
^iuA,  and  I  am  informul  tlie  duptb  on  the  Outer  Bar  became  reduced  to  5  feet.  Up 
Itiiid  for  several  years  preceding  the  year  Id7lj,  the  shoal  on  the  north  side  of  Bottle 
Quiwl,  where  there  is  uuw  frorn  3  to  4  fi-eC,  was  so  high  that  at  each  low  water  its 
■•puis  well  above  that  level,  but  about  the  year  187U  the  shoal  became  no  longer 
'■■lie,  halving  l>een  swept  away  by  the  violence  uf  a  northeaat  storm.  Then  uie 
i^  was  lessened  to  6  feet,  and  so  it  has  remained  till  now.  At  the  time  of  the  de- 
■MK  of  the  depth  in  said  chauupl,  the  outer  bar  waa  oi>ened  to  7.5  or  8  feel  by  the 
Ue  itomi,  and  the  Slue  around  North  Isl»nd  also  opened  Hi  7  feet.  All  the  above  is 
utnvation  obtained  from  the  most  trustworthy  and  intelligent  pilots  in  the  harbor, 
hike  year  18&&  the  Coast  Survey  chart  gives  a  dopth  of  7  feet  in  Bottle  Channel, 
•■d  its  direction  southi-ast.  The  chart  states  that  "  this  channel  is  a  recent  washing 
cfUe  ebb  onrrent,  and  tbar.  it  coulinues  to  improve  in  dopth  and  directness."  Our 
mnij  Ande  a  depth  of  8.9  feet  on  the  Outer  Bar,  aud  ilirectioD  of  channel  about 
MM.  In  the  yeai  1881  Captain  Mercur's  snrvt-y  showe8.3  feet;  directiou  unobaoged. 
Ue  Coast  Survey  chart  of  1877,7.5  tu  8  feel,  direction  still  unchanged;  and  10  1855 
Hi  depth  was  8  feet  aod  the  direction  southeast.  It  would  seem  that  Ihe  channel 
Witts  to  the  aea  show  an  inclioation  to  work  to  the  north  and  east,  or  un  a  line  with 
tk  prevailing  ninilH.  On  our  map  will  be  seru  a  81ough  at  Outer  Bar  entrance,  the 
*iuitDg  out  of  which  is  of  recent  04:vurtencB,  nud  is  not  repreneuted  on  any  previous 
■■pof  the  bar.  lis  direction  is  about  soutbeaBt,  ouulialt  past,  from  North  Breaker 
^f  through  South  Breaker  Shoal.  It  t'liruiahesadepthof  about  7.3  feet,  and  is  said 
t>tt«lowly  deepening,  which  has  a  tendency  to  lesxrn  the  Main  Bar  deplh.  How- 
*^,  this  is  thought  not  to  be  permanent,  aud  may  Till  up  again  in  the  season  of 
■MTf  southwest  or  we«t  winds.  On  aorountof  ilanarrjwoess  it  is  not  much  usrd  by 
'Wds,  but  one  drawing  about  11  feet  and  10  inches  a  short  lime  since  was  safely 
Vati  through  ttatbigh  wat«r.     All  depths  given  refer  to  mean  low  water  when  nob 
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"  catoh  baslu  "or  TeBCTvoiifortbe  vnat  volamea of  freab  waMr  which &. 
being  aannally  poared  ioto  it  from  the  anmeTooB  wstercourees  with  which  it  ia  ood- 

Tlirough  the  narrow  throat  helween  Nonh  and  South  laland  all  thia  wat«r,  together 
with  tlie  flood,  taunt  pasoand  be  discharged  into  the  sea.  Now,  the  flow  of  the  water 
Ib  getierally  accelerated  by  its  Dairow  contraction  in  the  throat,  and  oousequeutlj  the 
scouring  action  upon  the  botlom  produces'  and  retains  a  largeif  increased  deptb. 
Immediately  upon  the  water  escaping  from  the  throat  at  either  end  the  volooity  of 
the  CDirent  materially  HlHikeiis,  and  uence  deposits  and  slioals.  If  the  same  condi- 
tions conld  be  reasonably  brought  to  exist  by  artificial  means  Itelow  the  throat,  or,  in 
a  word,  oontinne  and  lluiBh  what  nature  baa  left  unfinished,  why  would  not  tbeaame 
result  be  acquired  T  As  the  duration  of  the  ebb  is  longer  than  the  flood  the  aconring 
action  in  the  direotion  wished  for  wilt,  it  is  thonght,  more  readily  aeoomptith  the 
end  in  view.  Should  yon  decide  to  form  a  project  looking  to  deepening  of  ao  ontlet 
to  the  sea  it  ie  respectfnlly  reoommended  in  so  doing  yon  take  into  consideration  the 
advisability  of  using  the  Bottle  Channel  for  this  purpose  on  aoconnt  of  the  following 
reasons:  It  offers  the  shortest  and  most  direct  route  to  deep  water,  and  oonaeqnentlj 
Is  cheapest.  It  lies  about  on  the  line  of  the  natural  flow  of  the  tides,  and  in  the  conrse 
of  the  prevailing  winds,  which  are  from  the  northeast  and  southwest,  and  wonld  ha, 
It  is  believed,  more  easily  deepened  and  more  permanently  kept  open. 

Being  in  close  proximity  to  the  throat  of  the  bay  it  naturally  receives  the  fnUbeiM- 
flt  of  tne  scouring  action  of  the  accelerated  onrrent  projected  therefrom  befiu«  It  has 
traveled  too  great  a  distauoe  to  expend  ita  force  and  be  shifted  at  will  of  ctom  winds. 
It  has  been  ouce  used  as  the  regular  paaaage  for  Tesaeia.  The  sand-bar  at  ita  montb 
is,  in  comparison,  very  narrow  and  very  near  to  deep-sea  water.  The  oharactar  of  the 
bottom  in  the  channel  is  sand,  and  It  is  thonght  that  it  woold  not  successfully  renat 
the  scouring  action  of  an  increased  on t- going  current. 

It  has  been  noticed  that  the  depth  in  Bottle  Channel  was  graateat  when  that  in 
Sine  around  North  Island  was  least,  and  pica  r«r>a,  which  would  go  to  prove  that 
wero  this  waste  of  water  diverted  from  tlie  Slough  and  turned  into  the  Bottle  Channel 
the  result  might  be  a  restoration  to  its  former,  with  probably  an  incicased,  depth. 

That  which  follows  has  been  copied  from  the  report  of  the  recent  preliminary  ex- 
amination of  the  bar,  showing  why  the  entrance  ia  thonght  to  be  worthy  of  improve- 

Tlis  ps&sage  now  being  opened  via  Mosquito  Creek,  between  the  Santee  Biver  and 
Wiuyaw  Bay,  will  connect  this  bar  wjth  about  965  miles  of  navigable  waler-ooorsea 
fur  light-draught  steamers,  as  follows  ■ 

Waccamaw  Kiver 800 

Great  Pee  Dee ItIG 

Kantee  River 184 

Wateree  and  Cougaree 110 

Black  River 65 

Little  Pee  Dee,  Sampit,  and  Lynch  ri vera,  and  Black  Mingo  Creek 9M 

Total 065 

These  rivers  all  flow  throngh  an  exoeedingly  fertile  farming  cotintry,  and  tn  bor- 
dered by  ail  Almost  iuexhaustible  supply  of  every  variety  of  timber  known  in  tlie 
Southurn  States. 

The  opening  of  the  Congaree  will  give  Colnmbla,  the  capital  of  the  State  and  a 
flourishing  city,  situated  iu  the  center  nf  the  cotton  belt  and  at  theheadofnavigatioa 
of  that  river,  direct  water  communication  with  Winyaw  ^ay,  Qeorgetown  Ihrbor, 
&«.,  and  by  opening  Ibe  Wateree  to  Csoiden,  a  growing  and  important  town,  also  ia 
the  cotton  belt,  the  same  coiu  muni  cat  lou  will  be  promoted. 

Uuch  freight  will  naturally  seek  an  oatlet  over  these  highways  via  Winyaw  B«y 
and  the  bar. 

The  Great  Pee  Due  and  the  Waccamaw  arc  also  rivers  of  importance,  upon  whiok 
commerce  Is  yearly  increasing,  anit  a  still  greater  impetus  will  be  given  them  a*  they 
•re  cleared  of  ubHtructious  and  opened  to  fr?e  and  wife  navigation.  With  these  facib- 
ties  for  ulirap  water  trannpnrtatiou  and  the  many  resources  of  the  country  thera  ia 
no  reason  why  Oeorgotown  Harbor  should  uot  becomu  a  point  of  considerable  com- 
luercia)  magnitude 

Sufficient  depth  of  water  on  the  bar  is  the  key  which  alone  can  open  the  door  to 
tblH  entire  and  Bplendi<l  systi'm  of  rivir  tratis|><irtatiou.  Safe  and  uoiuterrupted  navi- 
gatiou  will  encourage  Ilie  capitalist  to  invest  his  means  in  sail  and  steam  lines  to 
Norlhero  cities  and  forcigu  ports.  No  stronger  argument  can  be  adduced  to  prove 
the  present  nncertaluty  of  navigation  over  this  bar  than  the  &ot  that,  during  the 
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irilm'i  short  reaidence  at  Saqtb  lelknd,  he  hiu  known  Tessela  drawing  no  mors  than 
Bto  13  fiiet  to  be  detainttd  for  two  weeks  awaiting  a  flash  hiifh  water  to  take  them 
mr;  and,  farther,  the  schooner  B.  J.  Hazard,  owned  in  Georgetown,  and  drawing 
UEict,  irai  not  long  Binoe  detained  twenty'three  days  from  the  aame  canse,  loaing 
Klonljthe  entire  time  of  a  trip  lo  New  York,  but  alao  inoorring  a  loss  to  herowaers 
ii[M leant  |300.  However  great  distress  a  veaael  may  be  in  while  approaching  this 
lar,  DO  tag  drawing  over  T  or  d  fi^et  can  go  to  her  assistance  during  low  water.  The 
Miiiu  line  steamer  between  Charleston  and  this  place,  thuagh  drawing  but  fi.Sfoet, 
ilireqiiently,  dnriiig  roogh  weather,  compelled  to  await  rising  water  before  attempt- 
io^to  cro».  The  commerce  of  Oeorgetuwn  Harbor  is  steadily  increasing,  and  would 
jttninnch  more  surely  and  rapidly  could  better  and  safer  outlet  be  established.  The 
Buig^rof  the  Clyde  liue  of  steamers,  I  am  informed,  has  refused  to  run  hie  boats 
iMwmii  this  p  'Int  aud  Northern  cities  on  acoouut  of  the  bar,  and  a  syndicate  of  Bo^ 
km  gentlemen  were  compelled  to  relinquish  a  scheme  they  had  inaugurated  for  the 


iQ  of  a  milroad  from  some  point  west  to  Georgetown  because  of  the  M 
•qjccunn—want  of  proper  and  safe  navigation  for  a  tine  of  steam -vessels  to  rnn  in  con 
Mclion  therewith.     That  Ueorgetawn,  Couway,  Cberaw,  Camden,  and  Colnmbia,  all 


thriving  towns,  need  water  transportation  is  nnqncstionable,  since  they  are  now  left 
Mirair  to  the  mercy  of  railroad  monopolies  without  an  opportunity  of  exciting  thkt 
tMpelitioti,  which  is  the  life  of  trade. 

The  folioniog  commercial  statiatioa  for  Winyaw  Bay  Bar  have  been  carefully  ool- 
iNled  by  the  amlersigned  from  the  most  reliable  sources  for  the  year  ending  June 
a,lllU4: 

OUTWARD  FRBiaHT. 

CrtWni bales..  23,100 

(tail  rids tieroas  of  600  pounds..  14,960 

iwRbrice bushels..        SW.OOO 

Bteflonr 1^,000 

%riu  larpeatine casks. .         3&,(J00 

Wn barrels..       900,000 

Tu do....  3,600 

Umber. feet...   15,000,000 

WnglM 3,600,000 

'ah ^ poDDda..  50,000 

Sura do....         15,000 

'ool do...,  40,000 

Eta do....  43,000 

IMWARD  rHKtOHT. 

Tirobundred  thousand  tons  (eatimated)  general  merchandise,  sooh  as  hay,  salt,  lime, 
ktiliieni,  dry  goods,  |[n>ceries,  &c.  Of  the  lumber,  2,38^1,331  feet,  together  with 
KtiSOshiiivleH,  were  shipped  direot  to  South  America  aud  the  West  Indies.  The  hal- 
Me  of  freight  went  to  home  ports. 
Tlie  commerce  is  carried  on  yearly  by  about  S95  tail  of  sea-going  Tessela,  averaging 
^(500  tons  each,  and  a  number  of  smaller  trading  schoont^rs,  of  which  no  aooounl 
Mid  be  obtained.  There  are  also  about  360  trips  of  steamers  yearly  between  Georg»> 
Imand  Charleston,  averaging  about  300  tons  each. 

Id  couclusion,  permit  me  to  say  that  I  am  greatly  indebted  to  Ur.  H.  F.  Price,  flrat 
MiKsat  surveyor,  for  the  faithful,  thorongh,  and  energetic  performance  of  bis  dutiM. 
Very  respectfully,  your  obedient  servant, 

Rmd  Whitford, 
Atti$laiil  EneinMr. 
CipL  W.  H.  BiXBT, 

Corpi  of  £ngin»erl. 


xorm  or  assibtant  bxoinebr  whitfokd,  appended  to  ms  rbpobt. 

Fot  rsanons  stated  in  the  report,  I  am  of  the  opinion  that  Bottle  Channel  can  b* 
toieasily,  cheHiily,  and  permanently  improved  than  any  other  outlet.  I  may  be 
■rang,  but  I  think  so.  The  depth  desired  by  the  improvement  is  13  to  15  feet  at 
Mu  low  water.  My  idea  ia  that  submerged  Jetties  (shown  on  Sheet  U)  would  1  kelj 
Wnnplish  that.  I  think  the  width  of  the  bases  of  the  proposed  Jetties  should  be 
■Beisnt  to  allow  their  tops  to  be  raieedataome  future  day  whenoommeroe  demand* 
Mm  water  than  15  feet ;  their  tops  at  present  to  be  3  below  low  water,  and  the 
>idtfa  between  outer  ends  contracted  to  1,800  feet,  as  shown  on  Sheet  D.  I  ahonld 
Aink  that  heavier  stone  should  be  used  aa  they  are  extended  to  sea. 
74  K 
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I  won1d  T«ooinni<4Dd  the  cotiHtmalion  of  Jetty  A  from  North  IhIbikI  Brat.  PoMibtf 
after  thia  one  !■  Iinilt  ili  iictioii  will  be  so  atttiBfaotory  that  the  second  one,  or  B,  from 
Sonlb  Island,  nill  uot  be  uwded. 

The  following  I  believe  to  be  anproiiniHtfl;  ao  estimate  of  the  probable  cost  of 
oonetructiDiE  the  jettius,  one  from  North  IiilaDd  to  D  and  the  other  from  Sooth  Island 
to  I. 
Jettv  A : 

It«D=41,f(6eaqanre;Brd8mata,  attl S41,660 

I  tAD  =  64,0frr  cubic  yards  of  alone,  att4 256,3^8 

Tout S9tJ.054 

Jetty  B: 

StoQ=36,R88sqiiHra  yards  matpi,  at  $1 36,  H88 

atoG='r>7,6.18cnbii:  yards  BtOLie.at|4 2:iU,5S2 

0  toI^efi.lieCsqiinreyBrdsmatfl,  at|l 06,666 

O  to  1  =  79,444  cubic  yards  stone,  at  |4   317.  TT6 

Total ft^I.8H2 

Total  of  Jetty  A !!9S,054 

Total  of  A  and  B 949,936 

This  estluftte  ie  subject  to  change  oa  mon  accurate  information  may  be  obtained. 
Yoara,  very  truly, 

Rbid  Whitfori). 
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MPBOVEMENT  OF  EIVER8  AND  HARBORS  ON  THE  COAST  OF  SOXJTH 
CAROLINA  AND  GEOBOIA,  AND  PART  OF  THE  ATLANTIC  COAST  OF 
FLORID  A- 


UFOBT  OF  COLONEL  Q.  A.  OILLMORB,  CORPS  OF  ENQINEEBS,  BVT. 
MiJ.  QEN.,  V.  a.  A.,  OVFtCER  I!f  CHARGE,  FOR  TBK  FISC IL  TEAR  END' 
ING  JDNE 30, 1885,  WITa  OTBEB  DOCUMENTS  RELA TING  TO  THE  WOHSA 

nrPEOTBMBNTB. 

L  Cliir1e«ton  Harbor,  BoDth  Carolina.  9.  Saiat  AaKUstine  Creek  (ThnDderbolt 
I  WippcN)  Cut,  SnDth  Carolina.  River),  Oeorgio. 

t  Aabldf  River,  Snnth  Carolina.  10.  Ramerly  Mnrafa,  Qeortrlo. 

L  EiiiArto  River,  &nath  Carolina.  11.  AUamaba  River,  Oeorgia. 

L  Ijtikiehatclile  River,  Snnth  Carolina.  12.  Bmnswick  Harbor,  Georfcio. 

tSiTiuiiiali  Harbor  and  River,  QeoTgia.  13.  Entrance  to  Cumberland  8oand,Geor- 
).  Bmnnab  Biver,  Qeorgla.  gia  and  Florida. 

Si  Savannob  River  above  Aognsla,  Oa.  14.  Inaide   passaiie  between  Feraandiiu 
and  Saint  John's  River,  Florida. 

EXAMINATIONS  AND  SUBTBTS, 


Dnitbd  States  EsaiNBKE  Offiob, 

Sew  York,  July  31, 1885. 
Gerbsal  :  I  bave  tfae  honor  to  traDstnlt  berewith  my  annual  reports 
ipon  the  works  of  river  and  faarbor  improvemeut  ander  my  charge  for 
tkefiscal  year  ending  Jane  30, 1885. 

Very  reBpectfolly,  your  obedient  servant, 

Q,  A.  GlLLHOBB, 

CoUynel  of  Engineert, 

Bvt.  Maj.  Oen.f  V.  B.  A. 


Brig.  Geo.  John  Hewton, 

Chief  of  Engineers,  U.  8.  A. 
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During  the  fiscal  year  endiDg  June  3(1, 188S,  operations  for  improving 
the  entrance  into  Charleston  Harbor,  Sonth  Carolina,  were  carried  on 
in  conformity  to  the  plan  snbmitted  in  toy  communication  to  the  Chief 
of  Engineers,  dated  March  9, 1878,  and  printed  as  Appendix  H  of  the 
Annual  Report  of  the  Chief  of  Engineers,  1878.  ' 

By  this  project  it  is  designed  to  establish  and  maintain  by  means  of 
two  jetties  a  low-water  cbannel  of  not  less  than  21  feet  depth  across  ttie 
bar,  upon  which  the  greatest  available  depth  has  heretofore  been  onij 
Uifeet. 

The  estimated  cost  of  the  project  was  11,800,000  to  $3,000,000,  de- 
pending on  the  length  and  height  of  the  works. 

Previous  to  the  spring  of  1878  there  had  been  expended  by  the  Gen- 
eral  Goveroment  in  the  improvement  of  the  ship-channels  in  Charleston 
Harbor,  aubseqnent  to  the  close  of  the  civil  war  (from  1871  to  1878),  the 
sum  of  $93,700  in  taking  np  the  wrecks  of  fourteen  iron-elad  and  wooden 
vessels  sunk  during  the  war,  and  in  removing  a  portion  of  the  Bowman 
Jetty  projecting  into  Beach  Channel. 

BEOAPITULATION  OF  OPEBATIONS  PREVIOUS  TO  JUNE,  1884. 

North  jetty. — This  work  was  commenced  in  December,  1878.  On  Jane 
30, 1884,  the  seaward  end  of  the  bottom  course  of  the  jetty  had  reached 
a  point  11,327  feet  from  the  starting  point  on  Sullivan's  Island,  meas- 
ured along  the  axis  of  the  work.  No  work  has  been  done  npon  this 
jetty  since  November,  1881. 

Tlie  width  of  this  bottom  conrse  varied  from  43  feet  at  the  shore  to 
118  feet  at  the  sea  end,  and  in  height  from  2^  to  4  feeC  A  second 
oonrse  of  mattresses,  varying  from  6^  feet  to  81  feet  in  width,  was  laid 
over  the  bottom  course  for  a  length  of  1,648  feet  from  a  point  aboot 
7,600  feet  from  Sullivan's  Island  seaward,  the  height  of  this  iwrtion  of 
the  jetty  being  thereby  increased  to  5^  or  6  feet.  The  gap  formerly  left 
on  Drunken  Dick  Shoal  was  closed  by  a  foundation  course  of  1,663  feet 
in  length,  64  feet  in  width,  and  3}  to  4  feet  in  height.  South  of  that 
shoal  the  jetty  was  raised  by  distributing  riprap  stone  over  it.  losome 
places  the  height  thns  attained  was  from  13  to  14  feet  from  the  bottom. 

Up  to  June  30, 1884,  the  aggregate  amount  of  riprap  stone  placed 
npon  the  north  jetty  was  03,902  cubic  yards. 

The  mattress  work,  of  an  average  thickness  of  18  inches,  composed 
of  logs  and  brush,  amounted  to  144,079  square  yards. 

South  jetty. — This  work  waa  commenced  in  April,  1880.  On  June  30, 
1884,  the  seaward  end  of  the  bottom  course  had  reached  a  point  13,596 
feet  from  the  original  starting  point  ou  the  shore  of  Ddorris  Island,  or 
14,109  feet  from  the  high-water  mark  of  that  date,  and  rested  in  the 
shoal  waters  of  Swash  Beef,  abont  seven-eighths  of  a  mile  from  the 
outer  IS-foot  curve  of  the  bar.  The  jetty  crosses  the  existing  main  ship- 
channel,  which  runs  about  parallel  to  the  shore  of  Morris  Island,  with 
a  maximum  depth  of  nearly  40  feet  at  mean  low-water ;  fbrther  east  the 
jetty  also  crosses  a  deep  pocket,  with  iQW-water  depths  of  ^m  18  to  25 
feel. 

From  its  starting  point  ou  Morris  Island  the  south  jetty  is  laid  upon 
ft  straight  course  bearing  sonth  87  degrees  east  for  a  length  of  alMut 
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8,660  feet.  The  direction  was  tben  chanfrecl,  and  the  axis  of  the  work 
■ns  Inid  on  chords  of  abont  400  feet  length  ench,  corresponding  to  a 
etrcDlararc  of  about  1|  miles  radias,  it  beinp:  designed  to  contiuue  this 
enrved  line  of  axis  until  it  should  reach  a  point  not  over  2,900  feet  from 
the  straight  seaward  portion  of  tbe  north  jetty  already  laid,  whence  a 
ttraight  course  was  again  to  be  followed  to  its  seaward  tenniuns,  |>ar- 
illel  to  the  north  jetty.  This  point  was  reached  in  September,  1883, 
»ben  further  operations  on  the  bottom  coarse  were  suspended  for  the 
1ii]»ice  of  the  fiscal  year. 

Beyond  a  point  about  7,600  feet  from  shore  a  system  of  spur  jetties 
MB  fldopted  as  a  protection  agaiust  the  scouring  effects  of  lateral  and 
traiisYerse  currents,  which  began  to  be  developed  in  this  vicinity. 

The  mattresses  of  the  bottom  course  were  here  generally  108  feet  io 
vidth;  but  from  tho  point  just  indicated  for  a  length  of  about  2,000 
feet  seaward,  mattresses  of  130  feet  width  and  50  feet  length  were  iu- 
trodaced  at  intervals,  which  projected  from  6  to  15  feet  on  either  side, 
tbe  girojecting  part«  being  expected  to  act  as  short  spurs. 

From  October,  1882,  a  modiBcation  in  the  disposition  of  the  fonnda- 
tion  coarse  of  these  spurs  was  adopted  and  maintained  to  the  end  of 
Jnae,  1883*,  in  whi<:h  time  the  main  line  of  the  bottom  course  of  the 
jttly  was  extended  nearly  2,658  feet  seaward. 

While  continuing  laying  mattresses  of  108  feet  width  on  this  latter 
wnrse  the  foundation  mattresses  of  spurs  were  sunk  abont  200  feet 
ipart,  center  to  center,  on  both  sides  of  tbe  jetty  and  opposite  to  each 
other,  each  of  these  mattresses  measuring  50  by  100  feet.  Each  mat- 
Inag  lapped  a  few  feet  on  the  central  fouudation  course,  and  therefore 
projected  by  nearly  its  whole  length  of  lUO  feet  north  or  south  beyond 
Ike  edge  of  the  central  course. 

For  a  length  of  about  8,fl00  feet  of  the  jetty  from  the  shore  end  the 
nreessive  mattresses  of  the  bottom  course  were  laid  in  juxtaposition, 
otwiib  laps  of  a  few  feet,  but  spaces  between  two  adjoining  mats  could 
Kcagionally  not  be  avoided.  Further  out  it  was  deemed  expe<lient  to 
■Dow  etu-h  mat  to  lap  from  10  to  20  feet  on  the  mat  previously  laid, 
ttes  effectually  preventing  spaces  and  toss  of  stone  and  gaining  height. 

The  high-water  line  on  the  sea  shore  of  Morris  Inland  having  consid- 
nbly  receded  for  several  years  past,  the  foundation  course  of  the  south 
jttty  was  extended  513  feet  landward  from  the  original  starting  point, 
uiDg  log  mattresses  of  40  feet  width,  covcrt'd  with  20  inches  of  stone. 

A  second  course  of  mattresses  of  40  feet  widtfa,  loaded  with  24  inches 
df  stone,  was  laid  from  tbe  original  shore  end  for  a  distance  of  440  feet 
Btward. 

Tbe  foundation  course,  where  it  crosses  tbe  deep  portion  of  the  exist- 
ioE  main  ship  channel,  was  overlaid  with  a  second  course  of  mattresses 
from  40  to  50  feet  in  width,  and  of  a  continuous  length  of  1,554  feet,  be- 
{iDoing  at  a  point  about  4, 800  feet  from  tbe  shore  eud.  This  course 
ns  loaded  with  from  12  to  10  inches  of  stone. 

Along  the  south  edge  of  the  foutidation  course,  tipon  which  the  seo- 
nd  course  was  placed,  additional  foundation  mattresses  were  sunk  for 
*  length  of  about  1,OTO  feet,  beginning  and  ending  opposite  the  two 
tenniiial  |>ointa  of  the  second  course.  The  mats  varied  from  60  to  100 
fcet  in  width.  They  lap  a  few  feet  on  those  of  the  main  line.  By  lay- 
^E  Ibis  additional  apron  the  width  of  the  bottom  course,  which  here 
wiginally  varied  between  60  and  112  feet,  was  increased  to  from  136  to 
*Srw;t.    These  mats  carry  from  12  to  IS  inches  of  stone. 

A  second  course  of  mats  of  from  44  to  50  feet  width,  with  18  inches  of 
<toQe,  waa  placed  from  a  point  7,047  feet  from  the  shore  end  to  a  point 
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9,010  feet  oat;  total  leogtb,  1,912  feet  The  widths  of  the  bottom  coarse 
vary  here  betweeo  100  aad  130  feet.  This  poition  of  the  Jetty  crosseai 
the  deep  pocket  located  to  the  eastof  the  main  Bhip-chanael.  The  orig- 
inal low-water  depths  on  the  line  of  cro»aiDg  ranged  from  10  to  25  fe^;. 
Material  expended. — From  the  beginning  of  operations  to  Jane  30, 
1884,  there  were  employed  in  constrncting  both  jetties  355,429  sqoare 
yards  of  log-and-brush  inattressea,  averaging  18  inches  in  thickness  and 
185,118  cubic  yards  of  riprap  stone,  to  wit: 


WiMMpUMd. 

SCOM. 

«-7jrS' 

OalOt^dM. 

Survey. — A  sorvey  of  the  onter  harbor  and  bar  was  completed.  It 
extended  from  Fort  Johnson  and  Monltrievitle  to  the  onter  18-foot  lov- 
vater  cnrve  of  the  bar,  and  inclnded  the  shores  of  SuUiTao'slslaDd  sod 
Morris  Island. 

8ullivan?g  Itlatid. — Some  work  has  been  done  during  the  last  few  years 
with  a  view  of  protecting  the  seashore  of  the  island. 

In  December,  18S0,  a  spur-dike  (A),  consisting  of  log  rafts,  covered 
wirh  ripmp  stone,  324  feet  long,  was  hailt  on  the  beach  3,050  feet  east 
of  Fort  Moultrie,  and  2,300  feet  west  of  the  shore  end  of  the  north  jetty, 
under  a  special  appropriation.  A  similar  work  (B),  288  feet  in  lengtli, 
1,750  feet  east  of  the  fort,  was  constructed  in  September,  1881,  with 
funds  ftom  the  regular  ap|iroprintion  for  Charleston  Harbor.  About 
183  cubic  yturds  of  broken  stone  was  distributed  over  some  bare  portions 
of  the  first  named  spar-dike  daring  the  fiscal  year  ending  June  30, 1884 

OPEBATIOnS  DUBIKQ  THE  FISCAL  TEAS  EHDINQ  JDKE  30,  1885. 

On  July  1, 1884,  the  amount  available  was  1331.75.  By  act  of  Gon- 
gresH  approved  July  5, 18S4,  the  sum  of  $250,000  was  appropriated  "  for 
continuing  the  improvement  of  the  harbor  at  Charleston,  S.  C.,  iacladiug 
Sullivau's  Island,"  with  the  proviso  that  $5,000  of  the  sum  named  may 
be  used  in  froutof  Mount  I'leasauL 

The  operations  consisted  subatantinlly  in  extending  the  bottom  course 
of  the  sonth  jetty,  in  placing  ii  second  course  of  mattresses  with  riprap 
stone  over  a  considerable  portion  of  the  bottom  course  previously  laid 
and  upon  that  laid  during  the  fiscal  year,  in  dredging  upon  the  bar  be- 
tween the  jetties,  in  local  surveys  of  portions  of  the  sea-bar  and  of  Qog 
Island  Channel,  and  in  building  two  spur-dikes  for  the  protection  of  a 
part  of  the  shore-line  of  Mount  Pleasant  in  the  inner  harbor.  So  work 
was  done  on  the  maiu  north  jetty. 

Soutit  jetty. — Operations  at  the  main  south  jetty  were  carried  on  under 
a  coDtrriCt  entered  into  September  1, 1884,  with  Mr.  A.  A,  Howlett,  who 
had  been  the  lowest  bidder  in  response  to  a  call  for  proposals  dated 
July  26,  1884,  By  the  terms  of  this  contract  the  price  paid  for  log-and- 
brush  muttresseB  put  iu  the  work  is  67  cents  per  square  yard,  and  fbr 
riprap  stone  put  in  the  work  $3.41  per  cubic  yard,  a  cubic  yard  of 
stone  being  required  to  weigh  2,8IH>  pounds.  The  mattresses  were  coa- 
structeil  substautinlly  in  the  manner  required  under  Hr.  Hewlett's  pre- 
vious contract  of  September  30, 1882. 
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Work  on  this  jetty  was  resumed  September  19, 1884.  The  bottom 
worse  of  tbe  jetty  was  further  extended  seaward  for  a  len^h  of  2,388 
fret,  the  axis  of  the  exteniiion  following  a  straight  conr^  tanf^ntial  to 
Ihe  cnrre  along  which  the  foundatiou  bad  prerionsly  been  laid.  On 
tfaunew  range  the  j-'tty  runs  parallel  to  tlie  straight  seaward  portion 
of  (be  nortb  jotty  and  2,000  feet  from  it.  On  June  30,  L835,  the  seaward 
Old  of  tbe  bottom  coarse  had  reached  a  poiat  beyoDd  tlie  crest  of  tbe 
1»  at  a  diotiince  of  l<t,307  feet  from  the  shore  end,  meaaared  aloug  tbe 
uis  of  the  work,  and  about  2,400  feet  within  the  IS-fuot  curve  ou  the 
sarer  elope  of  the  bar.  The  mattresses  used  were  108  feet  wide  and 
ibout  18  inches  thick ;  each  lapgied  over  tbe  preceding  one  about  (tj  feet 
man  average.  The  thickness  of  riprap  stone  over  the  tnattresses  varied 
hmi  13  to  14  inches.  Tbe  low-water  depths  in  which  tbe  mattresses  were 
QDk  vary  from  G  to  12  feet.  Tbe  last  sboal  on  the  crest  of  the  bar  is 
Kw  passed:  tbe  seaward  eud  rests  at  present  in  a  low-water  depth  of 
Sfeet 

A  second  conrse  of  log-and-bmsh  mattresses  was  placed  upon  tbe 
bondatioii  coarse,  commencing  at  a  point  about  9,600  feet  from  the 
Jiregenl  shore  end,  and  carried  continnously  seawanl  for  a  length  of 
t^U  feet,  or  nearly  to  the  outer  end  of  tbe  bottom  course  lahl  duriug 
tin  season.  The  mattresses  of  this  course  ranged  fn>m  60  to  53  feet  in 
■kith.  They  were  covered  with  from  12  to  17  inches  of  stone.  Much 
dificolty  was  experienced  in  sinking  mattresses  and  depositing  stone 
■bile  working  in  the  vicinity  of  the  crest  of  the  bar,  the  sea  waves 
biHiking  with  great  force  on  these  shoal  waters  for  a  large  pact  of  the 
Sue,  to  the  greater  or  leas  danger  of  both  men  and  plant.  Tbe  depths 
ner  the  bottom  courae  varied  bere  from  ;}  to  0  feet  at  low  tide.  At  the 
tiioalest  places  the  stone  covering  of  the  second  course  is  nearly  up  to 
Ite low-water  level. 

At  tbe  end  of  the  fiscal  year  the  fonndation  course  of  the  main  south 
jetty  was  15,881  feet  from  tbe  original  shore  end  and  10,397  feet  from  its 
resent  shore  end  at  the  bigh-wuter  mark  of  1884,  measured  along  the 
uiB  of  the  work. 

The  second  coarse  does  not  yet  form  a  cnntinuons  work,  but  is  in  foor 
fctiched  sections  of  an  aggregate  length  of  10,546  feet.  The  section 
Harest  Morris  Island  commences  at  the  original  shore  end.  Tbe  present 
Mter  eud  of  tbe  most  seaward  aection  is  about  15,750  feet  from  the  same 
fnint. 

l^e  log  and-bmsh  mattresses  laid  during  the  year  averaged  18  inches 
ia  thickness,  and  amounted  to  69,308  square  yards,  upon  which  riprap 
tone,  aggregating  25,183  cubic  yanU,  was  depositeil. 

From  tbe  beginning  of  operations  to  Juue  3H,  1883,  there  have  been 
Med  in  the  construction  of  tbe  south  jetty  230,750  square  yards  of  mat- 
tiwsea  and  116,399  cubic  yards  of  nprap  stone. 

LXNOTH  or   BOTTOM   C0DRSB8  OF   BOTH  JKTTIES  ON  JUNE   30,  1H8&. 

brthjetty  from  SolliTan'a  Island 14,3^7 

Enth  JBtty  txoiu  origiual  skirtiug  poiiit,  Horria  Island  (corrected  nieuure- 

meui) IS.SM 

ImttijtiUyiTOiii  high-water  mark  of  June  30,  1834 15,397 

Dredging  on  the  bar. — The  work  on  the  jetties  baring  progressed  far 
BHHigU  to  render  it  advisable  to  aid  their  action  by  dredging,  proposals 
*ere  invited,  under  date  of  January  5,  1885,  for  removiug  from  50,0110 
t*  200,000  cubic  yards  of  material  on  a  liue  between  the  two  jetties 
nat^ug  from  tJie  inner  slope  to  the  outer  slope  of  the  bar..   The  speci- 
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ficatioDB  also  permitted  proposals  to  be  offered  for  prodocing  a  deeper 
ohaiinej  by  tlie  nse  of  appliaacea  for  etirring  up  tbe  material  with  a 
view  to  its  being  carried  away  by  tlie  natanil  current,  witli  the  uuder- 
Btauding  that  the  bidder  intendiDg  to  use  sucb  a  method  should  uame 
a  price  for  creating  a  continnoas  channel  not  less  than  16  feet  deep  nod 
200  feet  wide  at  mean  low  water,  extending  euiirel;  through  the  bar 
ftom  the  inner  to  tbe  outer  slope  thereof.  Four  proposals  were  received, 
three  of  which  provided  for  removing  the  material  by  the  cubic  yard, 
while  tbe  fourth  contemplated  deepening  the  channel  by  stirring  up  tbe 
material  with  powerful  water  jets.  The  price  asked  i>er  cubic  yard  of 
ordioary  dredging  was  considered  too  high,  while  the  fourth  offer  was 
coupled  with  the  condition  that  the  United. States  should  advance  fuods 
to  tbe  contractor  before  any  work  was  done  by  him.  With  the  approval 
of  tbe  Department  all  these  bids  were,  therefore,  rejected. 

Subsequently  Mr.Bugh  H.  Penny,  who  had  been  the  lowest  of  th« 
three  bidders  for  dredging  by  the  cubic  yard,  made  a  proposal  to  reduce 
his  first  bid  of  3t  cents  per  cubic  yard  to  30  cents.  This  offer  was  ac- 
cepted, and  a  contract  entered  into  with  Mr.  Fenny  February  9, 1885. 

For  the  axis  of  the  channel  to  be  dredged  a  line  was  selected  begin- 
ning about  875  feet  north  of  a  point  of  the  south  jetty  nearly  11,000 
feet  from  its  shore  end  and  running  south  69  degrees  e»8t.  The  axis 
is  not  quite  parallel  to  the  straight  seaward  portions  of  the  jetty ;  it 
is  nearer  to  the  south  jetty  at  the  inner  end  and  nearer  to  the  north 
jetty  at  the  outer  end.  The  line  was  given  this  location  in  order  to 
take  advantage  of  the  pocket  of  deep  water  north  of  the  south  jetty,  on 
the  inner  slope  of  tbe  bar,  which  ends  in  Swash  Channel  near  the  bell 
bnoy.  The  line  selected  is  practically  coincident  with  the  line  of  great- 
est scour  between  tbe  jetties.  It  is  intended  at  present  to  cut  a  chnnnel 
of  a  uniform  low-water  depth  of  15  or  IC  feet,  of  such  width  as  the 
funds  set  apart  for  dredging  will  cover.  The  length  of  such  a  cut,  from 
the  inner  to  the  outerlO  foot  curve,  will  be  about  6,800  feet.  Just  be- 
fore the  dredging  was  begun  soundiugs  were  taken  which  showed  an 
average  low-water  depth  aloug  the  axis  of  the  contemplated  cut  of  U3.3 
feet;  the  least  depth  found  was  7.7  feet. 

The  propeller  upon  which  the  dredging  plant  was  placed  measures 
about  110  teet  in  length  and  29  feet  beam.  Fully  loaded  it  draws  9 
feet,  or  8  feet  on  an  even  keel  with  a  load  of  3^0  tons.  The  engines  are 
20-incb  cylinder  and  20  iuches  stroke,  with  surface  condenser.  Tbe 
boiler  measures  7j  feet  by  14  feet;  steam  pressure,  70  pounds  allowed. 
This  boat  carries  a  12-inch  centrifugal  pump,  with  a9-incb  flexible  suc- 
tion-pipe on  either  side,  furnished  at  the  lower  end  with  a  drag  which 
rests  and  moves  along  on  the  bottom  wheu  the  machine  is  at  work. 
The  discharge-pipe  ou  deck  is  of  12  Inches  diameter. 

There  is  a  clear  deck  of  72  feet  from  tlie  pilot  house  to  the  stem  of 
the  boat ;  52  feet  of  this  length  is  occupied  by  the  bins,  which  extend 
across  the  whole  width  of  tbe  deck.  This  sjiace  is  divideil  longitudi- 
nally by  a  central  partition  and  transversely  by  two  partitions,  thus 
forming  six  compartments  or  bins,  three  ou  either  side.  They  cover  an 
aggregate  area  of  52  feet  by  28  feet.  The  height  of  tbe  partition  walls 
is  about  4  feet. 

T7pon  the  central  partition  rests  the  square  wooden  trough  which  con- 
veys to  the  bins  tbe  water  and  sand  delivered  by  tbe  discbarge- pijie.  It 
is  claimed  by  the  manufacturer  of  the  pump  that  when  worked  to  its  full 
capacity  it  will  deliver  7,000  gallons  of  water  per  minute,  equal  to  933 
cnbic  feet  or  34^  cubic  yanls.  The  trough  is  furnished  with  gates,  by 
vbich  the  dow  may  be  admitted  to  any  comjiartment.    The  bins  are 
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Biptied  tbroagb  scuppers  on  either  side,  openeil  or  closed  at  pleiuare 
bj  gates  workeil  with  chains  8U8|>ende<l  from  a  shaft  restinf;  nuon  bear- 
ing on  the  ^Dwales;  the  shafts  are  provided  with  pawl  aud  ratchet 
Borementa  and  sockets  for  ioserting  haodspikes  lor  maaeaTering  the 
ropper  gates. 

To  inanre,  as  far  as  practicable,  a  straight  directEoD  of  the  cat  a  mar- 
final  line  on  either  aide  of  the  axis,  and  about  75  feet  iVom  it,  is  marked 
Tilh  ]K>les,  monnted  on  frames  loaded  with  stone,  placed  at  coavenienk 
diitences  from  each  other. 

The  contractor  was  to  begin  work  during  the  early  part  of  March, 
1885,  bat  owing  to  unavoidable  delay  in  completing  the  pumping  ma- 
ebiuery,  detention  of  the  steamer  en  route  from  New  Yorli  to  Charleston, 
ud  damages  to  tbe  pro)>elling  machinery  on  the  trip,  an  extensiou  of 
time  to  May  20, 1885,  was  granted.  From  that  date  to  the  end  of  the 
bcal  year  8,929  cnbic  yards  of  material,  consistiug  of  sand  and  small 
tiglit  shells,  were  removed. 

Mount  Pleasant  spvr-dikea. — Tbe  snm  of  $5,004)  having  bedn  set  apart 
from  the  existing  appropriation  for  Chariest  on.  Harbor  for  tbe  purpose 
of  constructiug  works  fur  protecting  the  shoreline  of  Moant  Pleasant, 
it  was  proposed  to  expend  this  amount  in  building  short  spnf-dikes  on 
the  reach  southeast  of  the  ferrj'-boat  wharf  at  that  place.  Under  aa- 
tiiority  of  the  Department  an  agreement  was  entered  into  with  Mr.  A. 
A.  Howlett  to  build  the  dikes,  conaisting  of  a  course  of  log  mattresses 
ofIS  feet  width,  with  logs  from  0  to  12  inches  diameter,  held  together 
by  two  binders  on  top,  2  feet  from  the  ends  of  ibe  logs,  and  overlaid 
between  the  binders  with  riprap  atone  piled  up  to  a  beiglith  of  4  feet  in 
the  center.  The  price  paid  waa  |4.95  per  linear  foot  of  dike- 
Two  of  these  spurs  were  buUt  at  right  angles  to  the  sbore-liiie  de- 
Kribed;  one  of  477  feet  length  about  1,750  feet  southeast  of  the  ferry- 
toat  wharf,  aud  the  other  of  475  feet  length  about  950  feot  lower  down 
Ibey  were  completed  in  October,  1884. 

Surveys. — Besides  uumerona  local  surveya  incidental  to  the  work,  in- 
dniliug  au  examination  of  Hog  Island  Channel,  a  resnrvey  was  made 
of  the  area  between  the  seaward  portionsof  the  jetties  and  on  the  outer 
ilope  of  the  bar,  extendiug  to  tbe  outer  5-fathom  low-water  curve. 


Th«  north  and  south  jetties. — N'o  special  exaniiuation  by  diver  or  other- 
tige  of  tbe  two  main  jetties  extending  across  the  bar  has  been  made 
daring  the  past  fiscal  year.  From  tbe  facts  commuoicated  in  my  last 
iDoual  report  that  sand  was  iireely  accumulating  upon  portions  of  tb6 
vorks,  that  the  consolidation  of  the  stone  work,  aided  by  the  growth 
tf  barnacles  and  shell-flsb,  was  progressing,  and  that  the  accretion  of 
>BDd  and  mud  was  tak  ing  place  on  the  aeawani  aides  of  the  jetties,  it  is 
iDfeiTcd  (bat  no  mnterial  changes  in  their  condition  have  occurred,  tbe 
Kour  along  the  edges  of  the  jetties  haviug  apparently  ceased  or 
Hrently  diminished.  No  spurs  were  used  in  extending  the  south  jetty 
dnring  the  year.  On  tbe  line  of  the  aoulh  jetty  tbe  higii-water  section 
is  at  present  reduced  by  nearly  25  per  cent.,  about  equal  to  reduction 
of  the  correspondiug  area  of  the  north  jetty. 

Saask  Channel  and  the  bar. — (The  Swusli  Channel  is  the  one  between 
(he  jetties.)  The  area  of  Jim  Evans  Shoal,  about  seven -eighths  of  a 
mite  inside  the  ends  of  tbe  jetties,  has  somewhat  diminished  above  tbe 
1-foot  low-water  curve ;  tbe  portion  near  the  north  jetty  continues  to 
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move  seaward,  and  its  soatberly  portion,  wbicb  had  ebown  » tendenoy 
to  approach  the  sooth  jetty,  has  receded  from  it  in  a  uotewortby  degree. 
The  average  depth  over  the  shoal  has  increased,  while  directly  to  the 
seaward  of  it  the  channel  has  slightly  shoaled  as  the  result  of  the  oat- 
ward  movement  of  sand. 

The  area  comprised  between  the  ianer  and  onter  9-foot  corvee  of 
Bwash  Keef  has  been  much  reduced.  An  increase  of  depth  in  the  jet^ 
channel  is  noted  just  above  the  reef. 

The  18-foot  curve  of  the  "Inner  Pocket,"  on  the  inner  slope  of  the  bar, 
faas  pnslied  seaward  about  800  feet  during  the  year;  its  lower  end  is  lo- 
cated abont  500  feet  north  of  the  sonth  jetty.  The  18- foot  curve  of  the 
onterslopeof  the  bar.  between  tbe  prolongations  of  the  jetties,  ha^  not 
sentiibly  changed  its  position.  These  two  curves  are  at  present  aboat 
9,400  feet  apart,  which  is  less  by  800  feet  than  their  distance  apart  one 
year  ago.  The  corresponding  15-foot  curves  are  now  about  600  feet 
Dearer  together  than  they  were  a  year  ago ;  they  are  about  seven-tenths 
of  a  mile  sfiart  at  the  nearest  points. 

From  the  fact  that  the  curves  on  the  outer  slope  of  the  bar  have  rft- 
Biaioed  about  stationary,  or,  to  be  more  exact,  have  slightly  moved 
Bhorewaft],  thereby  indicating  a  sligfat  scour  t>etween  the  jetties,  it  may 
be  inferred  that  the  material  from  the  shoals  twtween  the  jetties  wax 
not  broaght  to  permanent  rest  directly  in  advance  of  the  jetty  channel, 
but  was  carried  away  by  the  littoral  currents  and  deposited  elsewhere, 
probably  upon  the  ooter  slope  of  the  bar  to  the  southward. 

Much  of  the  favorable  cliange  that  has  lately  taken  place  toward 
deepening  the  water-way  between  the  jetties  Las  doubtless  been  pro- 
duced by  raising  a  considerable  portion  of  the  south  jetty  by  means  of 
s  second  course  of  mattresses  and  riprap  stone.  This  work  is  still  in 
progress.  The  sea  end  of  the  north  jetty  win  also  be  carried  a  little 
higher  under  the  existing  contract. 

On  the  whole  the  results  are  highly  satisfactory  as  indicating  the 
development  of  a  sconring  velocity  between  the  jetties,  although  neither 
jetty  has  reached  by  several  feet  the  least  height  contemplated  in  the 
approved  project.  The  sea  end  of  the  florth  jetty,  that  ]>ortion  located 
upon  the  bar,  still  lacks  11  feel,  while  the  corresiranding  portion  of  the 
south  jetty  lacks  9^  feet  of  the  height  upon  which  the  plan  of  improve- 
ment and  estimates  were  based.  The  shore  ends  are  also  lower  than 
that  assumed  helglit,  so  much  so  that  the  north  jetty  has  to  tie  raised 
an  average  of  about  2J  feet  for  a  length  of  4,000  feet,  and  the  south  jetty 
an  average  of  7  feet  on  a  length  of  7,000  feet.  It  has  never  been 
claimed,  however,  that  it  might  not  be  necessary  in  the  interests  of  a 
deeper  navigation  to  give  the  jetties  a  greater  height,  and  the  original 
estimatesof  cost  from  11,800,000  to  $3,000,000  recognized  this  contin- 
gency. But  what  is  known  as  high  jetties,  that  is  to  say  jetties  rising 
•bove  the  high-water  level,  are  believed  to  t>e  not  only  nuneccssary  bat 
nnsuitable  for  this  locality. 

Although  the  concentration  of  water  npon  the  bar  secured  by  the 
jetties  up  to  the  present  time  is  small  in  comparison  with  what  is  in- 
tended and  with  what  the  plan  requires,  both  works  being  as  yet  little 
more  than  foundation  courses,  there  is  reason  to  believe  that  even  in 
their  present  condition  they  are  able  to  maintain  a  deeper  channel  than 
that  which  now  esists  between  them.  If  the  cut  which  the  dredge  is 
now  making  to  aid  the  sconriugforceof  the  slightly  accelerated  current 
shows  any  tcu<leDc.v  to  fill  up,  the  dredging  will  be  snspended  and  not 
agaiu  resumed  until  the  jetties  are  built  higher. 
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I  vtsh  to  Te^nn  my  conftdence  in  the  ability  of  tbese  wnrks,  wheu 
(Mipleted,  to  mniDtarn  a  deep  iia viable  channel  acroiiB  the  bar. 

Adferae  criticiama  on  tbe  ettluaoy  of  anbmerged  jetties  Lave  no  np- 
plkstion  to  tlie  Gbarleston  wurks.  Tlio  latter  are  Btrictly  tentative  in 
(kiracter,  and  tbeii  diBtance  apart  was  pinnned  with  the  special  object 
tl  rrgetvins  entire  freedom  of  choice  witb  respect  to  their  ultiinute 
teEbt. 

Tlieir  crests  can,  of  conrne,  be  carried  up  to  tbe  beifiht  necessary  to 
Biintnin  tbe  desired  channel  depth  between  them,  and  abould  not  go 
u  inch  higher.  Wbere  they  croas  tlie  bar  they  are  half  a  mile  apart, 
tqual  to  about  one-half  the  width  of  the  throat  of  the  harbor  between 
FirtB  Sninter  and  Mooltrie,  where  the  high-water  depths  are  70  to  76 
kit 

Omitting  engineering  tecbuicalities,  two  significant  qneations  may  be 
Mted,  as  follows : 

(1)  If  tbe  Tolnme  of  Sow  between  Sumter  and  Moaltrie  maintains  a 
itpth  of  70  feet  where  the  width  is  nearly  1  mile,  will  all  that  volnme 
kereqnired  to  fiow  between  tbe  jetties,  where  tbe  width  is  only  half  a 
mk,  in  order  to  maiutain  a  high-  water  dejith  of  2S  to  30  feet  1  The  an- 
Iter  suggests  itself^  vis,  not  all  the  water  flowing  past  Fort  Samter  will 
k  needed  between  tbe  jetties.  The  plan,  therefore,  allowti  part  of  it  to 
PM  over  their  tojia,  thereby  lessening  the  cost  of  the  works  more  than 
ORehalf  with  another  pottitive  advantage  mentioned  below. 

(2)  If  the  flow  between  Sumter  and  Moultrie  maintains  a  high-water 
depth  of  70  feet,  where  the  width  is  nearly  1  mile,  what  depth  wonld 
tkeiame  volnme  of  flow  maintain  across  the  bar  if  it  all  passetl  between 
tbe  jetties  where  the  width  is  only  half  a  mile!  The  answer  is  again 
indent  that,  under  these  conditions,  the  depths  scoured  out  wouhl  be 
■wssire,  possibly  endangering  the  stability  of  the  works  themselves, 
nd  tmnsporting  a  large  boily  of  sand  to  the  seaward  slope  of  tbe  bar 
kryoud  tbe  end  of  the  jetties.  This  would  intrwluce  serious  complica> 
liclUB  in  the  way  of  new  shoals  and  a  new  outer  bar.  It  has  been  one 
if  tbe  leading  objects  of  the  plan  of  improvement  to  avoid  this  contin- 
gency by  placing  the  works  coiu|>anitively  near  to  each  other,  thereby 
iminiEbing  the  quantity  of  sand  to  be  scoured  out  in  order  to  get  the 
ngnisite  channel  depth. 

ludeed  it  goes  without  saying  that  the  Charleston  jetties  should  not 
tUHvate  a  cbaunel  between  them  of  unnecessary  depth  and  width  with 
Iteeertain  result  that  the  exceits  of  material  removed  will  be  deposited 
■tside  where  the  natural  depths  are  very  moderate  and  the  slope  of 
tie  bottom  exceptionally  dat.  and  where  we  must  depend  for  its  re- 
Hral  niK>n  the  intermittent  and  irregular  littoral  current  produced  by 
■iails.  Where  interests  of  great  magnitude  are  at  stake  ontinary  pm- 
ittice  suggests  that  there  should  be  a  liberal  factor  of  safety.  This  is 
Imvided  in  the  present  project  by  reserving  the  |)ower  to  restrict  tbe 
iriame  of  flow  and  the  amount  of  scour  between  the  jetties. 
,  Tke  SuUiean'a  Inland  Beach  has  been  lowered  by  erosiou  in  tbe  vicin- 
ityof  the  Bowman  Jetty  on  either  aide,  but  more  especially  just  west 
tit  where  the  beach  has  been  washed  down  about  i  feet.  For  several 
hndred  feet  on  either  side  of  spur  jetty  B,  the  nearest  one  to  Bowman's 
Jttty,  tbe  beach  has  been  built  up  from  1.8  to  2.6  feet  higher  thau  it 
48  a  year  ago,  and  a  similar  Blling  up  is  going  on  further  east  as  far 
■  tbe  whore-end  of  the  north  jetty. 

Ike  Morrig  Island  Beach,  in  the  vicinity  of  the  shore  end  of  the  south 
JKtj,  shows  that  some  very  slight  washing  has  occurred  during  last 
}Hr,  bat  not  of  a  nature  to  call  for  special  preventive  measures. 
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Eog  Island  Okannel  in  tke  Inner  Harbor  has,  accordiDg  to 
informatioD,  been  eetting  wider  near  its  inner  end  for  more 
years.  In  1823  its  width  wa«  abont  1,400  feet,  at  present 
2,000  feet.  lu  my  last  Aonaal  Eeport  it  was  statetl  that  tliis  . 
ive  widening  of  Hog  Island  Cbannel  will  canse  a  larger  volnme 
to  be  voided  in  the  direction  from  Cooper  River  and  tbe  other  noi 
branches  of  the  baibor,  to  tbe  dctrimeTit  of  the  deep-water  area  b 
Sbotes  Folly  Island  and  the  line  of  wharves  on  the  east  side  of  t 
of  Charleston.  The  encroiichuient  on  the  shore  of  Mount  Pleaa 
the  north  side  of  tbe  channel,  is  probably  to  a  considerable  ext« 
to  this  increased  flow  of  w^ter  as  well  as  tbe  increased  deprhs  o\ 
the  moath  of  Sbem  Creek,  at  tbe  most  northerly  part  of  tbe  bight: 
by  Hog  Island  Channel  where  an  ezatninatiou  made  in  Fcbruar] 
has  shown  that  a  low- water  depth  of  13.6  feet  conid  be  foond  in 
tinuons  and  nearly  straight  coarse,  where  formerly  less  than  1 
existed. 

Some  work  will  soon  have  to  be  done  to  stop  tbe  enlargement 
Island  Channel.  A  sill-dam  across  the  entrance  and  some  xpur 
will  perhaps  be  reqoired,  but  no  appropriation  for  these  objects 
ommended  at  present.  Not  until  the  main  north  and  sontb  jettii 
have  produced  a  decided  improvement  on  tbe  bnr  can  tbeapproprii 
for  Charleston  Harbor  be  properly  diverted  to  the  less  important 
of  the  inner  harbor. 

Mount  Pleiuant. — This  place  is  sitnnted  in  the  bight  formed 
Hog  Island  Channel,  3  miles  from  the  city  of  Charleston.    The 
line  northwest  and  soiitbeaat  of  the  ferry-boat  wharf  at  Mount  Pb 
or  from  Sbem  Creek  soutbeast.-a  distance  of  abont  7,000  feet  to  a 
opposite  tbe  westerly  end  of  Sullivan's  Island,  has  been  washing 
more  or  less  for  several  years  past,  and  aid  from  Government  In 
peatedly  been  asked  by  citizens  of  Mount  Pleasant  to  arrest  fr 
encroachments.     The  two  spar-dikes  built  dnrinsr  the  past  fiscal 
form  only  part  of  apian  devised  to  protect  the  whole  line.     Bat  its 
quite  clear  that  no  funds  appropriated  for  improving  Charleston  Hi 
can  properly  be  applied  to  the  protection  of  the  Motint  Pleasant  I 
which  is  essentially  a  matter  of  private  concern,  having  no  conne 
whatever  with  the  improvement  of  the  harbor  proper.    The  works 
will  ultimately  he  required  at  tbe  upper  entrance  of  Hog  lalHndChai 
in  order  to  arrest  tbe  progressive  deterioration  of  the  cbannel  lea) 
past  the  city  wharvis,  will  most  probshly  prevent  further  inroads  0 
the  Mount  Pleasant  shore  by  diminishing  tbe  flow  of  water  tbroagl 
channel. 


- 


With  the  balance  of  J07.267.02  available  .Tuly  1, 18S5,  the  worl 
raising  portions  of  both  jetties  to  a  greater  heicht,  and  of  dredging 
tween  tbe  se^wnrd  portions  of  the  jetties,  will  be  continued  as  fai 
the  funds  will  permit. 

Attention  has  been  called  in  former  annual  reports  to  the  neceat 
of  making  liberal  appropriaf  ions  for  completing  this  great  improvem 
The  foundations  of  bo*h  jetties  have  now  been  laid  nearly  to  tbe 
length  contemplated,  and  a  second  course  of  mattresses  and  stone 
ready  covers  considerable  portions  of  tbem.  Tbe  natural  scour  \ietxv< 
the  jetties  has  for  some  time  past  been  increased  by  these  works,  I 
the  shoals  obstrncting  the  propofe*!  lineo*'  channel  are  beinggrarluj 
lowered,  reduced  in  area,  or  pushed  seaward  into  dee]»er  watei".  Tl 
ntovements  on  the  bar  are  now  aided  in  some  measure  by  dredging. 
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iJn  last  year's  report  I  took  occasion  to  speak  of  tbe  deterioration  of 
■mpkinHill  Cbannel,  the  present  chaanel  of  entrance  across  tbe  bar, 
■ich  is  slowly  but  unavoitlitbly  ^itig  on  in  consequence  of  thelucreas* 
tic  oatflow  between  tbe  jetties.  It  is  of  tbe  utmost  importance  tbattbe 
^ritMl  of  bad  navigatiou,  during  wbicb  Pumpkin  Hill  Cbannel  will  con- 
lae  to  sboal  while  the  new  jetty  channel  is  not  yet  fully  developed, 
•aid  be  made  as  brief  as  possible. 

:t  \ra8  originally  desigiietVto  expend  abont  tlOO,OOOfor  dredging  be- 
en the  jetties.    Tbe  funds  set  apart  from  tbe  existing  appropriation 
tbis  kind  of  work   cannot  be  expected  to  produce  very  deciKive 
i1t«,  even  in  conjunction  with  the  existing  jetties,  although  it  will 
labtless  have  a  tendency  to  secure  a  better  dii-ectiou  as  well  as  a  greater 
nceutration  of  ebb-currents  through  the  new  channel.    Bat  the  im- 
ovement  that  may  be  efTected  by  dredging  «ill  be  partially  and  per- 
ips    ivbolly  lost  by  tbe  unavoidable  suspension  of  operations  which 
.t  necesssrily  take  place  iu  a  few  weeks,  and  may  be  expected  to  last 
a  year  or  more. 


iSinoe  the  existing  plan  of  improvement  was  adopted  tbe  following 
>propriutionB  have  been  made: 

orCongrewapprnTedJiiDB  19.  1871^ (200,000 

let  ofCoDgroH  approved  Harcli  J,  ltiT9 200,000 

r  act  of  CongremapprovedJiiae  14,  ISM 170,000 

r  a«it  ofCongreuBi'provad  Maroh  3,  1881 175.000 

r^r  ..of  Congren  paHMid  AilKUSt  2,  1882 300,000 

r.ftft  of  CoiigrcM  approved  Jaly  5,  1881 p 2i>0,000 

Tot*l 1,895,000 

Of  tbis  amonnt  there  had  been  expended  from  the  beginning  of  opera- 
ma  to  June  30,  1885,  including  outstanding  liabilities,  the  sum  of 
1,197 ,732.t>8,  of  which  the  snm  of  $5,000  was  diverted  to  works  for  the 
lotection  of  tbe  Mount  Pleasant  front. 

Balance  jet  to  be  appropriated  on  tbe  original  maximnm  estimate, 
1,712,500. 

The  following  drawings  and  papers  accompany  this  report : 
Shret  1.  Longitudinal  aeotion  and  diagram  of  widths  of  soalb  Jett;  at  tbe  c1oa«  of 
ia  fi«c»l  year. 

8b«et  '2.  LoDgitadtoal  Motioo  aod  diKgntm  of  widths  of  north  Jetty  at  the  close  of 
ka  fiacal  year. 

8beet  3.  Skeleton  sketch  showing  sites  of  both  Jettifs. 
Bepirt  of  First  Lieat.  Frederic  V.  AblioF,  Corps  of  Fiigineen. 
Table  of  conimercial  statletica  furnished  by  Dip  collector  of  the  port. 

Money  statement. 


250,231  7B 

-                     „                          ,     .  .       .      -  65 

My  1,  1685,  oatstaiidtng  liubilities 30,730  16 


My  1,  1685,  amonnt  available 97,:J67  93 

' Amonnt  (estimated)  reqnicpd  for  completion  of  existing  pTo)eot 1,71^,50(1  00 

Amonnt  that  can  be  proiluthly  expended  in  fiscal  jear  ending  June  30, 


I8«r 

Snbmlttodin  compliance  with  requirements  of  aectionS  of  river  and 
[    barhoraetaofl8ti«  and  1807. 
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Coulract  awarded  to  Aliped  Ames  Howletl  at  the  prlou  stated. 


Ko. 

^Tuiuof  bidden. 

•0  e» 

__ 



ihMinel;  tU.MI  iipnn  onmpl-tInD  of  each  lul'litlnni 

■idr.  which  Bhall  li«t1\00l)  In  oanolrl'mtlDii  at  liini k  f>»—vin:i 

Awiucc  of  W.HIli  Id  t>a  miulu  fur  IrlmiDlng  glope  du  Dtbw  side. 

PropOHaU  rejeoted,  the  prices  being  deemed  too  high. 


I«i<  than  III  vwka  ths  inm  nf  tlS.OCM 

l.-hailwUin:  nVOW  iipnn  somplcti.di  of 

opta,  orlf  uDUuekllDn  aneaids,  mn  ^- 


N*pw  of  bidder. 

PrlMpar 

cablo/ani. 

H     httPe 

tOM 

Ifonthly  III  IIJI,!  I  M 
fittmore  S.'i.OM  cable  yacda 


Contcaot  awarded  at  the  price  stated. 


RBPOBT  OF  UKUTEMANT  FBEBKRIC  V.  ABBOT,  CORPS  Or  EMQtMEERS. 

United  Statrb  ENOmRfi  Opficb, 

OiarUitim,  S.  C,  Jttlg  16,  1885. 
Sir  :  I  lisve  the  honor  to  anhmit  the  following  report  of  operatioas  during  the  pmat 
fiscal  year  for  improving  harbor  at  Cbarleston,  H.  C. 

Work  on  the  jni  ties  was  resumed  in  September,  1864,  under  the  oontnct  of  Alfred 
AmeaHowlett,  dated  September  1,  1684.    It  hssoontinned  up  to  the  eLOMof  tliey«Ar 
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anil  bM  been  conBned  to  tbe  snnth  Jeltr.  Tbe  fonndfttioD  has  been  extended  S,988 
fbct  with  maUreHsea  1<M  feet  wide,  loaded  with  from  12  to  14  inobes  of  atone.  Tbe 
wnMid  eonrae  baa  been  extended  In  all  6,6M  feet,  almnt  2,tt(W  feet  being  with  mat- 
tfenea  50  feet  wide,  and  the  balance  witb  mattrfoses  K  feut  wide.  Beoaune  of  special 
local  reqnirumenta  the  loading  of  stone  has  vsried  f^m  17  inches  t4>  12  iuchea.  Hnch 
•rihe  work  has  tx-en  done  in  very  shoal  water,  over  tbe  top  of  work  alreatly  laid, 
w)d  in  plikcen  where  breakers  fonucd  wlieoevet  tbere  was  a  stiff  breeze.  The  von- 
tnctars  deaerre  great  cnilitfur  the  energy  tbey  have  shown  in  overcoming  theae  diffl- 
colties.  On  jQDe30,  18.S,  (lie  total  length  of  the  foundation  coane  of  the  north  Jutty 
*u  U.32T  f«jt,  that  of  the  south  Jetty  Ftt.S^. 

The  sea  end  of  the  fnrnier  was  I,1U0  feet,  that  of  the  latterS,4Wfeet  ioaide  of  the 
Mter  le-foot  carve,  thia  being  meabured  on  the  prolongation  of  the  axes  of  tbe  two 
jtliica  nwpectively. 

InUay.  188.~i,dredging  was  begnnbetweenthe  Jetties  on  a  range  which  la  aboatcoia- 
eiiital  with  the  line  uf  tbe  greatest  soour  proiluced  by  the  Jetties. 

An  secnrate  eurvej  of  Ihe  aiva  lietweon  the  outer  portions  of  the  Jettiee  and  on  the 
oatcr  slope  of  tbe  bar  hna  bern  made.  It  extends  to  Ibe  Ti-fiithotti  onutonr.  Extreme 
an  has  tieen  exercised  in  making  and  reducing  the  Bouudinge,  the  latter  beiug  taken 
««1;  near  slAck  water,  and  the  reduction  by  the  aelf-regislerJDg  gange  on  Sumter 
VluTf  being  checked  l>y  occasional  reading  of  a  tide-gauge  set  up  on  the  Jetty  about 
tnilea  from  shore.  It  shows  that,  since  the  laat  published  Coast  Survey  eoimdiDKa, 
tkoDter  slope  of  tbe  bar  has  as  a  whole  moved  on  tbe  average  SUO  to  1,000  feet  to- 
nid  the  land. 

BUIXl van's  IBLAKD. 

Tie  series  of  changes  that  occurred  prior  to  Jane  30, 1884,  <□  the  beach  of  Hullivan's 
Uaiid  iTc  fully  stated  in  the  report  lor  Charleston  Harbor,  made  by  Capt.  Tbomaa 
K.Bsiley,  CiTps  of  Engiiierrs,  published  in  the  Report  of  the  Chief  of  Engineers  for 
IM.  The  beach  has  been  watched  during  the  past  fiscal  year,  sections  being  run  at 
Utimt  points  from  time  to  time.  A  marked  erosion  has  occurred  at  tbe  Bowman 
JniT.  Just  west  of  this  Jetty  it  amonnts  to  4  feet  vertically,  to  the  east  it  is  not  bo 
aukcd,  and  25U  feet  rurtberraHt  there  has  been  but  little  changeduring  the  year.  At 
fiita  1,100  feht  east  and  2^00  feet  east  the  beach  has  risen  C5  and  1.8  feet  reapect- 
mlj.  1'hese  points  are  about  600  feet  nest  and  400  feet  east  of  Jetty  B.  Still  further 
tM  the  bescfa  is  filliiig  up  to  n  considerable  extent.  This  is  the  case  at  Jetty  A  and 
•I  Ibe  shore  end  of  the  north  jetty. 


ottlw  beach  near  the  shore  end  of  the  sooth  jetty  show  a  very  slight  ei 

iMtanunai  report  was  made.    The  inward  exteoalon  of  the  south  jetty  seems  to  have 
(kecked  tbe  ontliug  of  tbe  shore  although  this  action  is  not  entirely  stopped. 

BOO  ISLAND  CHANHBU 

k  mrvey  of  Hog  Island  Channel  was  made  Jn  Pehrnary,  1685.  There  la  a  cooalder- 
•Ue  deepening  opposite  Shem  Creek,  the  reat  of  tbe  channel  being  alioat  aa  prevlonslf 
i^ned. 

MOUNT  PLEASANT  SUORK. 
Two  spars  were  bailt  east  of  the  ferry  wharf  in  Augnet,  September,  and  October, 


Two  spars  were  built  east  of  the  ferry  wharf  in  Augnet,  September,  and  October, 
K4,  to  stop  the  waahiug  away  of  the  Mount  Pleasant  shore.  They  are  9&0  feet  apart 
ttlhe  inner  ends,  iucreasioK  to  1,000  feet  at  the  outer  extremitiea.  The  weat  apur  is 
CI.l  feet  long ;  tbe  east  ia  470.5  feet  long.  Sand  is  now  accnmnlating  aTOond  their 
we  ends. 


ttllie  inner  ends,  increasing  to  1,000  feet  at  the  outer  extremities.     The  west  apui 
" 1475.5  '    ■  '  "      •  ■ 

PUMPKIN  BILL  CBANNKL. 

I«  examination  haa  been  madb  of  thia  channel  during  the  last  fiscal  year. 

SOUTH  CBANKEL. 

Ho  eiaminatiop  haa  been  made  of  this  channel  dnring  the  last  fiscal  year. 

BKACH  CHANNEL. 

So  examination  haa  been  made  of  this  channel  daring  the  last  flaoal  je^. 
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SWASH  cHAmm. 

Thtt  UM  of  Jim  Ev>ns  Sboal  aboTe  tbo  9-fDot  cnrre  hsi  diinlnfaliAd  ■llgbtly,  that 
portion  of  it  near  the  oorlh  Jetty  having  moved  outward  aa  in  previoni  yosre.  IIm 
rapid  advaDc«  of  this  shoal  in  a  direotioo  towards  the  Honth  Jetty  has  bsso  stopped 
bj  the  second  ooiine  work  done  during  the  last  year.  There  Is  a  gain  in  depth  OVOT 
the  entire  shoal. 

The  area  of  Swash  Reef  above  the  9-foot  onrve  has  been  redaoed  largely  dnring  th* 
last  year.  The  sboal  has  not  moved  materially,  except  at  Its  northeaaCeni  end,  which 
has  been  pashed  away  from  the  north  jetty  to  a  very  marked  degree.  Aa  ft  sboal  it 
has  receded  from  the  north  Jetty. 

Swash  Channel,  so  named  on  the  accompanying  map,  has  decreased  in  depth  Im- 
meidiately  seaward  of  Jim  Evans  tihoal.  Jus!  above  Hwash  Beef  there  is  an  inoreas* 
in  depth,  most  marked  near  the  south  Jetty.  Between  Swash  Beef  and  the  north  jetty 
there  has  lieen  shoaling,  while  there  has  beeh  a  widening  of  the  channel  in  thu 
Tioinity,  when  the  0-foot  curve  is  considered. 

The  IB-foot  cnrve  inside  the  bar  has  advauoed  seaward  daring  the  year,  most  mark- 
edly in  a  sort  of  pocket  aboat  500  feet  northeast  of  the  sonth  Jetty.  The  same  oarr* 
on  the  outer  slope  has  remained  stationary.  The  two  are  nowfj,400  feet  apart  at  tbs 
nearest  points.  The  inner  15-foot  carve  has  pushed  seaward  4r>0  feet,  and  the  onter 
curve  has  moved  shoreward  about  100  feet.  The  two  are  now  3,700  feet  apart  at  tha 
nearest  points.  The  effects  on  the  inside  curves  are,  I  think,  largely  attributed  loth* 
same  canse  which  has  stopped  the  pushing  southward  of  Jim  Evans  Sboal,  that  is,  ths 
Moent  second  course  work  on  the  south  jetty. 

There  has  been  no  conspicuous  seaward  advance  of  auy  of  the  carves  on  the  enter 
dope  of  the  bar ;  the  inner  curves  have  all  advoQced  seaward,  causing  a  large  redoo- 
tion  of  volume  in  Bwash  Beef.  Jim  Evans  Shoal  has  not  changed  so  materially,  but 
the  danger  of  its  closing  in  ou  the  south  Jetty  seems  to  have  been  averted,  aa  it  has 
sensibly  retired  from  that  Jetty,  as  compared  with  lost  year's  survey.  The  pocket 
along  the  north  Jetty  has  advanced  seaward,  but  ebows  no  great  change  in  depih. 

A.  close  study  of  the  above  shows  that  the  following  very  favorable  changes  bars 
oeourred: 

(1)  The  narrowing  of  the  eatrsnoe  to  the  cbanoel  by  the  movemeDt  of  Jim  Evans 
Sboal  has  been  stopped. 

(3)  Swash  Beef  has  been  pushed  bodily  from  the  north  Jetty,  snd  its  inner  aidt  baa 
been  scoured  largely,  so  that  it  ie  narrower  than  before. 

<3)  The  outer  curves  have  not  advanced  seaward,  which  would  seem  to  indicate 
that 'the  material  which  has  been  reiaovHdhaa  found  a  resting-place  to  tlie  south  and 


«ble  eircanistanoe  that  so  taucb  of  the  material  bus  already  been  disposed  of  where  it 
will  not  bave  to  be  moved  again. 

Tbe  effect  of  tbe  Jetties  sexms  to  bave  been  ninch  intensified  by  the  raising  they 
bave  received  this  year,  and  it  dues  not  seem  unreasonable  to  look  for  still  more  ao- 
Uvity,  wbau  tbey  are  raised  still  bigber  in  the  future. 

The  dredge  has  done  what  is  equivalent  to  about  one  month  of  continuous  work-  It 
has  produced  a  deepening  of  about  Ifuot  over  the  crest  of  tbe  bar  between  the  13  fiMt 
curves.  Its  continued  action  under  the  more  favorable  circumstances  whicb  now  at- 
tend its  working  may  materially  hasten  tbe  breaking  out  of  tbe  new  chanuel,  bnt  not 
enough  exptrif  nee  has  as  yet  been  bad  in  iis  use  to  Jastify  any  definite  stateiuenta. 
The  only  materia]  so  far  found  has  been  sand  and  small  light  shells. 

Hr.  James  P.  Allen,  assistant  engineer,  has  rendered  moat  valuable  and  efficient  serr- 
ioe  during  tbe  entire  year. 

Beapectf nl  ly  su  hm  itted. 

FsKDRRio  v.  Abbot, 
Firit  lAattenanl  of  KngimMn. 

Col.  Q.  A.  QlLUIORB, 

Corps  ofSngvtMTt,  Bvt,  Maj.  Osn.,  U.  B.  A. 
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COUMKRCUL  STATISTICS. 
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IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAHOLINA. 

Th6  work  of  improving  Wappoo  Cut,  South  Carolina,  h.i8  been  done 
thas  far  by  means  of  two  appropriations,  aggregating  9^0,000.  A  third 
appropriation  of  43,000,  made  in  1884,  lias  not  yet  been  expended. 

Wappoo  Cut  is  a  narrow,  tortuons,  tidal  stream,  separating  James 
Isla.nd  Avm  tlie  mainland,  and  connecting  Stouo  and  Ashley  rivers. 
An  examination  of  tbe  creek  nas. made  under  my  direction  some  years, 
ago,  the  report  of  wliicb,  with  project  of  improvement,  forms  part  of 
Appendix  J  4,  Annual  Beport  of  the  Chief  of  Engineers  for  1K8I,  and  is 
printed  as  House  Ex.  I)oc.  Ko.  19,  Forty-sixth  Congress,  third  hcssJou. 

The  project  of  improvement  contemplates  the  establishment  of  a 
straighter  channel  of  6  feet  depth  and  !I0  feet  width  at  mean  low  water, 
and  comprises  the  following  details  of  work : 

( 1 )  Dredging  on  the  bar  at  the  entrance  into  Ashley  River ; 

(2)  A  solid  cut  through  the  marsh  at  the  end  of  the  first  easterly  reach, 
2i  miles  from  Ashley  River ; 

(3)  Dredging  in  Elliott's  Cut,  and  the  reach  leading  to  it,  and  on  the 
bar  at  the  ontlet  into  Stono  River ; 

(4)  Closing  by  a  light  bulkhead  the  three  tidal  streams  that  enter  this 
new  route  from  the  uorih; 

(5)  Building  a  jetty  at  the  Ashley  entrance  to  guide  the  flood  tide  into 
Wappoo  Cut,  and 

(6)  Btailding  a  jetty  at  the  Stouo  entrance  to  guide  the  ebb  tide  into 
the  cut 

The  aggregate  cost  of  these  works  was  estimated  at  (34,000. 

The  mean  rise  and  fall  of  tides  in  Wappoo  Cut.is  about  5  feet. 

The  delays  in  providing  funds  for  carrying  on  the  work,  and  the  small 
amounts  appropriated,  have  rendered  it  impossible  to  complete  the  work 
at  every  point.  The  unfinished  cuts  are  therefore  partially  filled  up 
fh)m  caving  banks  during  the  unavoidable  and  prolonged  suspension  of 
operationa  A  considerable  increase  in  the  total  ultimate  cost  of  the 
improvement  is  therefore  unavoidable. 

OPEEATION8  PREVIOUS  TO  JXTLT  1,  1884. 

The  work  consisted  chiefly  in  dredging.  Elliott's  Cut  was  improved 
through  its  entire  length  of  about 'i,000  feet  by  establishing  a  low-water 
depth  of  6  feet  on  an  average  width  of  00  feet.  A  solid  cut  800  feet  long 
was  made  through  the  marsh  of  "  Devils  Elbow,"  securing  a  straight  and 
couvenient  passage  in  place  of  the  extremely  tortuous  route  through  the 
bend  bearing  that  name,  which  from  end  to  end  has  a  total  length  of 
about  6,i>00  feet.  The  cut  had  a  depth  of  6  leet  at  mean  low  water  and 
an  average  width  of  80  feet.  A  channel  of  the  same  depth  was  secured 
throngh  the  shallow  bends  from  Elliott's  Cut  to  the  marsh  cut.  Some 
dredging  was  also  done  on  the  bar  at  the  entrance  from  Ashley  Biver  to 
the  cut. 

The  material  removed  by  dredging  aggregated  101,956  cubic  yards. 

A  bulkhead  was  built  across  *'  Pompey's  Out,"  a  tidal  branch  that  here- 
tofore carried  sand  and  mud  into  Wappoo  Cut,  and  a  number  of  snags, 
Btnmps,  and  overhanging  trees  were  removed. 

No  work  has  been  done  during  the  past  fiscal  year.  It  had  been  in- 
tended to  expend  the  appropriation  of  $3,000,  made  available  in  Jnly, 
1884,  in  widening,  deepening,  and  trimming  the  cut,  by  dredging,  at 
points  where  it  would  be  to  the  best  advantage  of  navigation.  Pro- 
posals were  invited  on  January  5, 1885,  for  dredging  in  Wappoo  Gut 
and  on  the  bars  of  Ashley  and  Stono  rivers. 


Xkxit^lc 


APPENDIX  N — ^EBPOBT  OF  GENERAL   GILLMOEE.  1187 

No  bids  were  received  under  Cbis  call.  It  was  tfaoaght  possible  that 
later  in  the  season  a  dredge  might  be  bired,  on  acceptable  terms,  to 
perform  the  work  for  wliicb  proposals  Iiad  beea  invited,  and  it  was  reo- 
ommeDded  tbat  aatil  then,  or  antil  additional  funds  should  be  provided, 
no  readvertisement  for  proposals  should  be  made.  This  recommenda- 
tJOD  was  approved  by  the  Department. 

CONDITION  AND  EPPEOTS  OP  THE  WOEK. 

The  improved  portions  of  Wappoo  Ont  have  maintained  their  depth 
daring  the  year,  but  the  av-ailahle  width  has  been  reduced  to  about  45 
fret,  by  wAsbtug  and  caving  of  banks.  On  this  width  a  draught  of 
(rf  from  5j  to  6  feet  can  be  carried  through  the  cut; 

An  old  abandoned  lighter,  said  to  have  formerly  belonged  to  the  Murine 
ud  River  Phosphate  Oompant,  drifted  into  Elliott's  Cue  in  the  latter 
pat  of  June,  1885,  and  obstructed  the  passage.  Soon  afterwards,  it 
«s  dragged  oat  and  left  at  anchor  in  Stono  River  about  200  yards 
fcom  the  month  of  the  cut. 

The  commercial  importance  of  Wappoo  Cut  as  a  sheltered  inland 
nmle  for  the  transportation  of  the  jiroduct  of  a  considerable  area  of 
cwntry  south  of  Charlestown,  Las  been  referred  to  in  former  reports. 
Tbe  staples  shipped  by  this  ronte  are  sea-island  cotton,  rice,  and  phos- 
fbate  rock,  with  large  quantities  of  naval  stores  and  general  mercbaU' 
4in. 

0FBBATION8    CONTEMPLATED   DURING   THE   PRESENT   PISCAl.   YBAB. 

With  the  amoant  still  available  on  July  1,  1885,  operations  will  be 
MDtinned  at  those  points  where  local  examinations  shall  show  that  the 
hods  can  be  iised  to  the  best  advantage.  It  is  not  probable  that 
Mceptable  terms  for  dredging  can  be  secured  until  another  appropria- 
tion is  made. 

Since  the  approval  of  the  project  for  this  improvement  the  following 
appropriations  have  been  made: 

Bjut  of  CoDgreaaspproved  March  3,  IflSl 910,000 

^  act  of  CoDgress  pasxed  Aogurt  i,*lH8!J 10,000 

BricCafCougnmB  approved  July  5,  19s4 3,000 

Total 23,000 

The  total  eipeDditures  to  June  30,  1885,  were  |19, 972. 16. 

I  have  no  further  data  to  commnnicat«  in  addition  to  statements  made 
ii  former  annual  reports  concerning  the  amount  of  commerce  and  navi- 
gation tbat  would  be  benefited  by  completing  the  improvement  of 
Wappoo  Cut. 

'  Th»  irotk  is  io  the  co]]ectii>n  district  of  OhnrlestoD,  S.  C.  Cbarlcston  is  the  near- 
M  port  of  entry.     Amuaiit  of  duties  collected  od  imports  in  1884,  $36,624.76. 

The  report  of  First  Lieut.  F.  V.  Abbot,  Corps  of  Engineers,  is  trans- 
mitted herewith. 

Money  statetnent. 

■Wj- 1,  1P84,  MDonut  available $27  84 

inoDDt  appropriated  by  act  approved  July  5,  1884 3,000  00 

3,0-27  64 
Jalj  1,  1885,  amount  aTBllablo 3,  OCT  84 

I imonDt  (estimated)  reqnired  for  completion  of  existing  project 15,000  nO 
Amounttbatcan beprofltabl^ expended  ioSscatyeareading  June 30, 1887     15,000  00 
Ssbniitted  io  eomplianoe  nitb  reaoiremeiils  of  section  2  of  rivec  and 
harbor  acts  of  1SS6  and  tSST. 
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bxpobt  or  uxutbmaift  tbedboig  v.  abbot,  cobps  of  xkoinbir8. 

United  States  Endinkkr  Officb, 

CkarUafofi,  S.  C,  June  30,  18S). 
Sir  :  I  have  tbe  honor  to  salimit  the  foUowioK  report  on  the  prnsent  condittoD  of 
the  work  done  for  improving  Wappoo  Cut,  South  Carolina,  in  previous  fiscal  years. 

Dnrinf;  tbe  Uscal  jear  eliding  June  30,  1^5,  no  work  has  been  done.  An  inetra- 
niectal  examination  made  in  Maj,  18t)5,  tihows  that  the  channel  dredged  in  1883  bu 
■hoated  oulj  at  one  point.  In  other  ports  a  tendsDcy  to  aconr  d«eper  has  boea  foand 
to  eziet. 

Oo  Jnoe  23,  1885,  an  old  abandoned  lighter,  beloosiug  to  the  defnnct  Marine  and 
Biver  Phosphate  Company,  drifted  into  the  part  of  the  cat  kooiTD  as  Elliolt'a  Cnt, 
kud  sunk  tnere,  entirely  alosing  it  for  traffic.     Five  and  a  half  feet  quo  be  carried 
throagb  the  cnt  at  mean  tow  water  aa  soon  aa  this  obstniotion  is  reniOTed. 
very  respectfully,  yonr obedient  aervant, 


Col.  Q.  A.  OlLLHORE, 

Corpn  of  EnginMn,  V.  8.  A. 


FRBraRic  T.  Abbot, 


IMPROVEMENT  OP  ASHLEY  RIVER,  SOUTH  CAROLINA. 

Three  appropriationa  have  thns  far  been  made  by  Congress  for  im- 
proviog  Aftbley  River,  Sonth  Carolina,  aggregating  84,500.  The  last 
of  these  appropriations,  amounting  to  J2,0«0,  made  by  act  of  Congress 
approved  July  5,  1S84,  is  still  available. 

Ashley  Hiver  waa  examined  and  partially  surveyed,  under  my  direc- 
tion, under  a  provision  of  the  act  of  March  3,  1872.  My  report,  with 
project  of  improvement,  is  printed  as  Appendix  S  8  of  the  Annoal 
Eeport  of  the  Chief  of  Engineers  for  1873. 

The  plan  of  improvement  recommended  comprised : 

1.  The  removal  of  a  shoal  or  bar  at  a  place  known  aa  Accabbee,  be- 
tween 7  and  8  miles  above  Charleston  City,  where  only  9  feet  of  water 
at  mean  low  tide  was  found  in  1873,  while  the  channel  of  approach  to 
it  from  below  was  only  about  40  feet  in  width  between  tbe  lOfbot  curves. 

2.  Tbe  removal  of  a  shoal  at  a  point  below  the  Waudo  Phosphate 
Works,  about  2  miles  above  Accabbee,  where  only  6  feet  of  water  was 
found  at  low  tide. 

It  was  proposed  to  lower  these  shoals,  by  dredging,  to  a  low-water 
depth  of  fh>m  10  to  11  feet. 
The  cost  of  the  work  was  estimated  at  (5,000. 

OPERATIONS  PREVIOUS  TO  JUNE  30,  1884. 

The  first  two  appropriations,  aggregating  $2,600,  were,  with  the  excep- 
tion of  a  balance  of  (86.07  remaining  on  hand  when  operations  were 
^osed,  expended  during  the  fiscal  year  ending  June  30, 1882.  A  chan- 
nel was  dredged  at  a  shallow  crossing,  near  the  Wando  works,  of  about 
100  feet  width  and  1,000  feet  length,  with  an  improved  depth  of  11  feet 
at  mean  low  water. 

OPERATIONS  DUBlNa  THE  FISCAL  TEAS   ENDINO  JUNE  30,   188S. 

On  July  1,  18S4,the  somof  (2,085.07  wasavailableforcootinniDgtbe 
improvement  of  Ashley  Biver.  Operations  were  confined  to  making: 
local  surveys  and  examiuations  for  the  purpose  of  selecting  points  ia 
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the  river  where  dredging  would  be  needed.  It  was  found  that  the 
DOQey  could  be  spent  to  the  beat  advantage  at  a  shoal  near  the  Stono 
Phoephate  Works,  about  9  miles  above  Gharlestoo.  Proposals  for  doing 
ilia  work  were  invited  ou  January  5, 1885.  Only  one  bid  was  received, 
nude  by  the  ObM'leston  Dredging  Oompany,  which  offered  to  do  the 
dredging  at  the  price  of  30  cents  per  cabic  yard.  This  price  was  con- 
lidered  too  high,  and  the  rejection  of  the  proposal  was  recommended. 
It  wae  thought  probable  that  more  favorable  terms  could  be  obtained 
bter  in  the  season,  and  that  it  was  best  not  to  readvertise  for  proposals 
U  the  present  time.  These  views  of  the  question  were  concarred  in  by 
tlie  Department,  and  nothing  further  waa  done  in  the  matter  to  the  close 
of  the  fiscal  year. 

An  examination  made  in  May,  1885,  has  shown  that  the  cut  dredged 
in  1882  has  been  maintained  without  shoaling. 

In  former  annual  reports  I  have  had  occasion  to  invite  attention  to 
file  question  of  the  permanency  of  the  improved  channel  thus  far  gained 
by  dredfong  in  Ashley  River.  I  have  no  doubt  that,  in  order  to  main- 
tiia  the  depths  where  work  has  been  done,  it  will  be  necessary  not  only 
that  dredging  be  repeated  occasionally,  but  also  that  wing-dams  should 
be  built  at  the  crossings  to  direct  and  concentrate  the  currents,  with  the 
Tiev  of  rendering  the  improvement  of  the  channel  practically  perma- 
HDt.  Sucb  works  were  not  included  in  the  project  of  improvement; 
tteir  constmctioQ  would  materially  increase  the  aggregate  cost  of  the 
■odifled  plan  over  the  original  estimate,  which  provided  only  for 
dredging. 

This  improvement  directly  aids  the  business  of  the  several  phosphate 
lorks  located  above  the  shoals  referred  to,  and  thus  indirectly  benefits 
tbe  commerce  of  the  city  of  Ubarleston. 

This  work  is  located  in  tbe  ooUeotion  diatriot  of  CharlegtOQ,  8.  C.  CharlMton  la 
ft*  Dearest  port  of  entry.     Amoant  of  dntiea  collected  in  1884,  (36,624.76. 

Since  the  plan  of  improvement  was  adopted,  the  following  appiopri- 
Uions  have  been  made: 

BTMtorCoDgress  approved  Jane  14,  1860 i Jl.OOO 

^  act  of  Congress  approved  March  3,  1881 l.BOO 

^  act  of  CoDgresB  approved  Jnly  5,  1BM4 3,000 

Total ; 4,600 

The  total  eipeaditureB  to  Jane  30,  1885,  were  12, 445.4:1. 

The  report  of  First  Lieut.  F.  Y.  .Abbot,  Corps  of  Engineers,  is  trans- 
■itted  herewith. 

Money  statement. 

Wy  1, 1R84,  amoant  available |85  07 

iaouDt  appropriated  by  act  approved  July  6,  1B84 U,  000  00 

3,085  07 
Jih  1, 18S5,  amonDt  eipended  dnrinir  flaoal  rear,  exoliuive  of  ontstandlDS 
liabUitie*  July  1,  18SI 30  50 

Wj  1, 1886,  amount  available 3.054  67 

IAmoDDt  (egtimated)  require<t  for  completion  of  extatine  prolect 1,000  00 
Amonntthat  can  be  DToBtablv  expended  in  escalyeareDdinftJnne  30,1887      1,000  00 
Submitted  in  compliance  with  requirementa  of  section  3  of  river  and 
harbor  acta  of  1S66  and  ltW7. 
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AittrMt  tfpr«pM»}  fvt  dredging  in  AthUf  Bivtr,  SMifc  CvroUna,  opeiud  Januarg  96, 1B85. 


v«. 

S««ofbidd«.                             ^^ 

!>■(«  of  eoa- 

DM«af  eom. 
pMloo. 

^ 

CbulMtonDiMlstDtConpuT...^ ¥)  30 

lfutihl.ia». 

Aprtl.ias. 

Piopoul  n^Aoted,  the  prioa  b«lng  deemed  loo  high. 


REPORT  OF  LUUTRNAMT  fRKIIKRIC  V.  ASBOT,  CORPS  OP  KMaiirESKS. 

Unitbd  States  Emoinhr  Office, 

Charlatom,  S.  C,  July  1,  1B8S. 
Sir  :  1  hftve  the  honor  to  enbiait  the  following  report  od  the  preaeot  coudition  of 
the  work  done  in  previoua  fiecftl  years  Tor  the  "  Qu proving  Ashley  River,  SodUi  Cud- 

Ho  work  hM  been  done  dnring  the  fltoal  year  endiiiK  Jnoe  30,  1885.    An  examina- 
tton  made  in  Hay,  1S85,  ehons  that  the  cat  dndgea  in  ItMS  has  been  inMntsined 
without  shoaling.    Eleven  feet  can  be  earned  thiongh  at  mean  low  water. 
Very  reapectfblly,  your  obedient  servant, 


N  4. 
IMPROVEMENT  OP  EDISTO  RITER,  SOUTH  CABOLIKA. 

By  the  river  and  harbor  act  parsed  Aagast  2, 1832,  the  snm  of  tSjOOO 
was  appropriated  for  improving  EUieto  Elver,  8onth  Uarolina.  ThiB 
■was  the  first  appropriatioa  made  by  Congress  for  this  work.  By  the 
act  approved  July  5, 1884,  a  second  appropriation  was  made  amooot- 
ing  to  f  5,000. 

The  Edisto  is  one  of  the  principal  rivers  of  Soath  Garoliaa.  It  is 
formed  by  thejanctioaoftbeKorth  and  Sontb  forlts,  which  naiteiathe 
BOnthem  part  of  Orangeburg  county.  The  South  Fork,  commonly  known 
ae  the  South  Edisto,  is  the  main  river.  It  empties  into  the  ooean  near 
Saint  Helena  Sound. 

Edisto  Kiver  was  examined  under  my  direction,  with  a  view  to  its  im- 
provement, in  Septemberand  October,  1880.  My  report,  dated  December 
31,  1880,  with  project  of  improvement,  is  printed  as  Appendix  J  16  of 
the  Annual  Be|>ort  of  the  Uhief  of  Engineers  for  1881,  and  also  as  part 
of  HoDse  Ex,  Doc.  No.  23,  Forty -sixth  Congress,  third  session. 

It  is  contemplated  to  improve  the  river  from  Ouingard's  Landing,  in 
Aiken  county,  to  the  mouth,  a  total  length  of  2(i0  miles,  so  as  to  establish 
a  safe  navigation  at  all  seasons  of  the  year  for  light  draught- steam- 
boats from  the  sea  to  the  junction  of  North  and  South  forks,  near  the 
crossing  of  the  Soath  Carolina  Railroad,  183  miles  from  the  mouth,  and 
thence  to  Guingard's  Landing  for  rafts  and  flat-boats.  It  is  not  deemed 
advisable  to  aitempt  an  improvement  of  the  reaches  higher  up,  which 
are  excessively  encnmbered  with  logs  and  shoals. 

The  obstructions  to  navigation  consist  of  nnmerous  bends,  logs,  snags, 
overhanging  trees,  and  piles,  and  also  of  shoals,  composed  generally  of 
sand,  but  in  some  places  of  hard  clay. 

D.q.i.zedJvGooglc 
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The  project  of  improTement  oomprieos  tbe  following  details  of  work : 
(1)  Enlftrgement  and  clearing  of  alt  the  new  ohaanels  now  in  prooesa 
of  formation. 
(3)  Forming  new  cbauDelB  aorose  oecks  of  bends  where  needed. 

(3)  Shotting  off  lateral  arms  which  now  weaken  the  stream. 

(4)  Bemoval  of  logs,  soaga,  and  pile  obstrnctioDS. 

(5)  Bemo7al  of  abosU  of  sand  and  olay;  in  one  case  by  bnildiog  a 
diflectiDg  jetty. 

Tbe  total  cost  of  tbe  project  waa  estimated  at  $33,385. 
At  the  present  time  there  exists  do  reason  for  augmenting  this  orig- 
iul  estimate. 

OPEBATIONS  PEEVIOUSTO  JUNK  30,  1884. 
The  work  of  improving  Edisto  River  has  been  oarrieil  on  mainly  by 
the  Dnited  States  snag-buat  Toccoa,  originally  built  for  use  on  the  Sa- 
nimah  and  AltamaUa  rivers,  Georgia.  The  operations  extended  from 
tbe  month  of  the  Edisto  to  a  point  75  miles  above  Jackson  borough,  an 
aggrefate  length  of  114  miles  by  river.  Pile  obstructions  placed  dar> 
in;  the  civil  war  were  lemoved  at  Uilltown,  at  the  month  of  Mill  Greek, 
ind  at  tbe  Charleston  and  Savannah  Railroad  Bridge,  at  Jacksonbor- 
oagb,  within  a  distance  of  from  30  to  39  miles  from  the  month.  From 
the  reaches  between  Jacksonborough  and  a  poiut  75  miles  higher  ap 
4S3  anags,  logs,  and  leaning  trees  were  removed.  A  short  cut-off  was 
opened  througb  the  neck  of  a  troublesome  bend  three-fourths  of  a  mile 
loDg  known  as  '"TbeSuck,"  50  milesabove  Jaokaonborongh;  it  is  now 
Bted  as  the  regnlar  channel  for  navigation. 

OPERATIONS  DtrETNa  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1885. 

At  the  beginning  of  the  fiscal  year  an  amonnt  of  16,860.20  was  avail- 
able for  continuing  tbe  Improvement  of  Edisto  River,  including  the  ap- 
popriation  made  by  act  approved  July  5,  1881. 

The  snagboat  Toccoa  was  engaged  for  a  short  time  in  improving  the 
naches  from  a  point  10  miles  above  Jacksonborough  to  Kennedy's  (or 
Csnaday's)  Bridge,  81  miles  higher  up.  From  twelve  to  one  bandred 
ud  uinety  men  were  employed  at  various  times  in  removing  loga  and 
bees,  cloaing  numerous  outlets  into  the  swampa  forming  tbe  banks  of 
tbe  river,  as  well  as  several  of  those  incipient  cut-offs  known  as"  aucks," 
torn  their  tendency  to  draw  log  ra^fts  against  the  banks ;  6,798  overhang- 
iog  trees  were  cnt  down  and  removed,  and  4,942  snags  varying  from  1^ 
to  72  inches  in  diameter  were  taken  out  of  the  bed.  Banks  were 
Irimmeil  at  muny  places. 

This  work  was  not  performed  by  contract,  because  from  its  nature  no 
pfopoaal  could  be  made  without  an  excessive  margin  for  oontiogencies. 

The  navigation  of  the  river  has  been  materially  improved  on  tbe 
Racbes  where  operations  have  been  carriinlou.  Uafti^meu  say  that  tbe 
time  ne^ed  for  the  delivery  of  lumber  to  market  has  been  much  re- 
toced.  . 

It  is  recommended  that  the  necessary  appropriation  be  made  by  Con- 
tKsa  to  complete  the  work  in  accordance  with  tbe  existing  project. 
The  benefits  that  will  accrue  to  commerce  and  navigation  from  fully  car- 
tying  out  the  project  were  briefiv  commente<l  upon  in  my  roport  of  De- 
«mber31,  1880. 

Prom  the  beginning  of  work  to  June  30, 1885,  the  total  expenditures 
■ere  112,629.86. 

No  appropriation  having  been  made  for  improving  Edisto  River  at 
the  last  session  of  Congress,  no  plan  of  operations,  for  continiiiug  tbe 
iiaprovement  is  submitted. 
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Since  the  present  project  of  improvement  was  adopted  the  following 
appropriationB  have  been  made : 

By  sctofConKTMspaaBedAnKiuta,  1882 (8,000 

By  act  of  Congress  Approved  July  5,  1684 5,000 

Total ,13,000 

To  complete  the  work  of  improving  Edisto  Rivet,  in  conformity  to 
the  approved  project  additional  appropriationa  are  required  to  the  ag- 
gregate amonnt  of  120,385. 

Thie  improvement  is  located  in  tbecolIeotiondUtriotof  Cliiutestoii,B.  C,  Charlas- 
ton  aud  Beaufort,  S.  C,  and  Savanuah,  Qa.,  are  the  nearest  ports  of  entry,  Dalies 
on  imports  collected  at  tbecastoiu-houae  of  Charleston  during  the  calender  year  1884, 
|36,e24.76. 

The  report  of  First  Lieut.  F.  T.  Abbot,  Corps  of  Engineers,  ia  trans- 
mitted herewith. 

Money  Ktatement. 

July  1,  1884,  amonnt  availaUB   $1,860  ao 

Amonnt  appropriated  by  act  approved  Jnly  5, 1684 5,000  00 

6,660  fiO 
July  1, 1885,  ainonnt  expended  during  Qscal  year,  exclusire  of  ontatanding 
liablUtiee  July  1, 1884 6.4M  06 

July  1,1885,  amonnt  available 370  14 

{Amount  (estimated)  reqnired  for  completion  of  existing  project SO,  385  00 
AnionatthatcaD  be  proataUyexivended  in  fiscal yearendingJnne  30,1697    10,000  00 
Submitted  in  compliance  witb  requirements  of  section  S  of  riv^r  and 
harbor  acts  of  18t»  and  1867.                                            . 


beport  of  ubutkmakt  fbedkbic  v,  abbot,  corps  ot  bkoinkkrs. 

United  Statks  Enoihebr  Opficb, 
Charlttton  3.  C,  July  1,  1685. 
Sir  :  I  have  the  honor  tn  nihmit  the  following  report  of  work  done  for  improving 
Edisto  River,  South  Carolina,  daring  the  Hsoal  yew  ending  June  30,  1885 ; 

Five  days'  work  was  done  on  this  river  by  the  United  States  snag-boat  Toocoa  in 
the  monlh  of  Jnly,  18i^4,  and  from  that  time  till  the  appropriation  was  expended 
vrork  was  done  by  hired  labor. 

Many  outlets  into  the  awamps  which  form  the  banks  of  this  river  were  closed,  as 
well  as  incipient  ent-oSs,  loi'ally  known  as  "sucks,"  from  their  tendency  to  draw  log 
rafts  against  the  hanks.  Five  thousand  seven  hundred  and  ninety-eight  overhang- 
ing trees  were  cut  down  and  placed  where  they  would  not  fall  into  the  river,  and 
4,U43  BiiBge,  'varying  frnm  1^  to  T2  inches  in  diameter,  were  taken  out  of  the  bed. 

Great  iniproveraent  of  the  river  has  resulted,  and  raftsmen  say  that  the  time  needed 
for  the  delivery  of  timber  to  market  has  been  much  reduced. 
Very  fespeotfally,  your  obedient  servant, 

FRBDBRtc  T.  Abbot, 
Col.  Q.  A.  GiLLHORB,  Firtt  Litut.  of  Bngineen. 

Corpi  of  Snginten,  U.  8.  A. 


IMPROVEMENT  OF  SALKIEHATCHIE  EIVEB,  SOOTH  CAROLINA. 

Two  appropriatiouH  have  thus  far  been  made  by  Oougress  for  the  im- 
provement of  Salkiebatcbie  Kiver,  South  Carolina,  aggregating;  $8,000. 

The  river  was  esauiiiied  under  my  direction  during  the  latter  part 
of  1880,  and  my  re)»ort  of  the  examioation,  dated  December  29, 1880, 
is  printed  as  Appendix  J  IC,  Anunal  Beportof  the  Chief  of  Engineers, 
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1881,  and  as  part  of  Honae  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third 
Besaion. 

The  Salkiehatchie  River,  also  named  the  Big  Salkiehatchie,  to  dis- 
tinguish it  from  one  of  its  tributaries  known  as  the  Little  Salkiebatcbie, 
risea  in  Aiken  county,  South  Carolina.  These  two  rivers  unite  about 
80  miles  from  the  Atlantic  8ea-t>oard.  About  24  miles  below  the  junc- 
tion the  Salkiehatchie  in  spanned  by  the  Charleston  and  Savannah  Rail- 
road Bridge.  Further  down  the  river  is  known  as  the  Oombahee,  which 
discharges  into  Saint  Helena  Sound,  abont  midway  between  the  citiea 
of  Charleston  and  Savannah. 

The  mean  rise  and  fall  of  tides  in  Saint  Helena  Sound  is  6.9  feet. 
At  the  railroad  crossing,  nearly  60  miles  tcom  the  river's  month,  it  is 
3.5  feet,  and  the  tidal  oscillation  reaches  a  point  about  20  miles 
higher  up. 

PBOJBOT  OP  IlfPBOTEUENT. 

The  project  contemplates  the  creation  of  a  continnous  and  practicable 
ehannel  for  rafts  and  flatboat«  in  the  lower  reaches  of  the  river  from 
■  point  5  miles  above  Toby's  Bluff  down  to  Hickory  Hill,  12  miles  be- 
low the  railroad  bridge  and  46  miles  above  the  river  month,  compris- 
ing a  total  length  of  river  of  77  miles. 

The  work  would  comprise  the  removal  of  piles  at  Hickory  Hill,  and 
the  removal  of  logs  and  of  Che  shoals  accnmulated  around  them  in  the 
reaches  above  the  bridge. 

Through  Mardock'^and  Weekly  Sand  Drags,  where  the  Salkiehatchie 
divides  into  numerous  inaigniflcant  streamlets,  cuttings  must  be  made 
to  form  a  channel  of  snfHcient  dimensions  for  rafts  and  flat  boats.  The 
coat  of  this  improvement  is  estimated  at  tl8,000.  It  is  believed  that 
the  original  estimate  of  the  cost  of  the  improvement  will  not  be 
exceeded. 

OPERATIONS  FBETIOUS  TO  JUNE  30,  1884. 

The  United  States  snag-boat  Tocooa  removed  10  (tiles  to  clear  the 
channel,  which  had  been  obstructed  at  Hickory  Hill,  12  miles  below 
the  Charleston  and  Savannah  Railroad  Bridge,  by  a  double  row  of  piles 
driven  daring  the  civil  war;  also  106  snags,  overhanging  trees,  and 
stamps  from  the  channel  between  these  points.  The  operations  of  the 
boat  had  to  be  confined  to  thia  part  of  the  river,  as  the  bridge  prevented 
it  from  passing  above.  From  the  bridge  to  the  "Roota,"  32  miles  above, 
vhere  raft  navigation  was  much  impeded  by  numerous  logs  and  snaga 
and  by  some  shoals,  hired  labor  was  employed  in  removiog  1,750  snags 
and  similar  obstructions. 

OPEBATIONB  DUBINQ  THE  FI8CAI.  YBAB  ENDINQ  JtmB  30,  1886. 

■  For  continuiog  the  improvement  of  the  Salkiehatchie  during  the  past 
flacal  year  the  sum  of  $4,410.35  was  available,  including  the  appropria- 
tion of  t3,000  made  by  act  of  Congress  approved  July  5,  1884. 

The  operations  extended  from  the  railroad  bridge  upstream  to  the 
vicinity  of  Braxton's  Ford,  a  total  length  of  about  80  miles.  The  lower 
reach  of  21  miles,  from  the  bridge  to  the  "Forks,"  was  entirely  cleared 
of  obstructiona.  Prom  the  "Forks"  to  Braxton's  Ford,  preach  of  59 
miles,  a  considerable  amount  of  work  was  performed  for  improving  raft 
navigation,  by  removing  obstrnctiona,  straightening  the  t>ed  of  the  river, 
and  concentrating  its  cnrrents  by  sbnttiug  off  lateral  channels.    The 
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nainber  of  snags  removed  dariag  the  working  eeason,  together  with 
some  Htamgs  and  overliangiDg  trees,  umouttted  to  0,490  in  the  aggre- 
gate; morethanahnndredoutletHwereclosed;  two  shoals  or  islands  were 
removed  ;  tweiity-six  mud  and  sand  points  were  cut  off,  and  the  baaba 
were  trimmed  in  numerous  places.  For  reasons  stated,  the  snag-boat 
was  not  used  above  the  railroad  bridge.  It  would  not  have  been  poa- 
sible  to  do  the  work  described  by  contract,  except  by  consenting  to  aa 
nnreaeouable  margin  for  contiugencies,  and  hired  labor  was  tlierefore 
employed  with  entii-ely  satisfactory  results. 

0[)eratious  were  soapended  in  May  last,  the  funds  having  been  almoet 
exhausted. 

The  raft  navigation  has  bueu  greatly  benefited  on  the  reaches  from 
ToUy's  Bluff  to  the  "  Forks,"  a  distance  of  about  35  miles,  by  reducing 
the  slope  and  increasing  the  low-river  depth  about  6  inches.  From  the 
"Forks"  totfaerailroadbridgethe  improvement  is  practically  completed. 
Kafts  sent  down  the  improved  reaches  are  now  made  much  larger,  and 
the  trips  consume  less  time  than  formerly.  From  the  railroad  bridge 
to  the  iwiDt  where  the  Salkiebatcliie  enters  Saint  Helena  Soand,  a  length 
of  about  60  n>iles,  a  sufu  channel. is  afi'orded  to  rafts,  schooners,  and 
light-draught  steamboats  since  the  12-mile  reach  between  the  bridge 
and  Hickory  Hill  has  been  cleared  of  obstructions.  The  counties  di- 
rectl.v  benefited  by  this  improvement  are  Barnwell,  Beaufort,  Hampton, 
and  Colleton,  all  in  Sonth  Carolina,  with  an  aggregate  population  of 
125,160  by  the  census  of  1880. 

In  view  of  the  favorable  results  already  effected,  it  is  recommended 
that  a  further  appropriation  be  made  to  complete  the  existing  project. 

From  the  beginning  of  the  work  to  June  30,  1885,  an  aggregate  sum 
of  17,868.00  has  been  expended  on  this  improvement. 

Since  the  adoption  of  the  existing  plan  of  improvement  the  following 
appropriations  have  been  made : 

BfacIofCongTMapMued  AaKDBtS,  1882 $5,000 

B^octofCoDgreaa  approved  July  5,  1884   3,000 

Total 8,000 

The  estimated  cost  of  the  project  is  $18,000,  and  a  farther  appropri- 
ation of  $10,000  is  needed  to  complete  it. 

Tliis  work  is  locnted  in  the  collection  district  of  CliarlFBtoD,  S.  C  Beaufort  it  the 
nearest  port  of  on  try. 

The  report  of  First  Lieut.  F.  V,  Abbot,  Corps  of  Engineers,  is  trans- 
mitted herewith. 

Monet/  atatemeaL 

July  I,  1S84,  aiHountftvailBlile |I,410  35 

Amount  appropriated  bj  act  approved  July  5,  1884 :!,000  00 

4,410  X> 
Jnly  1, 1885,  amount  px pen ded  dnring  fisoal  year,  e^cl  naive  of  ontstanding 
liabililien  Jnly  1,  I8rt4 4,a«9  3S 

Jnly  1,  l>i85,  amoont  available 141  10 

(Anionnt  (estimated)  reqiiireil  for  completion  orpxiatinc  pro)ect 10, 000  00 
An)onntthatcanl>epn><itiiblyexp<^D<ledinf)flcalvearendint;,)iine30,1887     10,000  00 
Snl)uiit(ed  iu  ooiiipliaijce  wirb                       '      '        -          -     -    - 
harbor  acU  of  1S06  and  18117. 
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■KPOBT  or  UKUTBNANT  FBKDIBIC  V.  ABBOT,  COKPfi  OF  KMOINKBItS. 

Uottkd  Statrb  Ekginkbh  Orrics, 

CharUiton,  S.  C,  Jutg  1,  1883. 
Sib  :  I  have  the  honor  to  Buhmit  the  following  report  on  the  work  which  haa  been 
done  In  improviDg  Salbiebatchie  River,  Sontb  Caroiioa,  during  the  flecal  year  ending 
Jina30,  ies&: 

Work  haa  been  carried  on  entirely  by  hired  labor.  It  baa  oouaisted  largely  of  ths 
renoral  of  anagH  and  overhaDging  treeu,  and  to  a  lesa  extent  of  work  iloiie  in  clusiDg 
Mmeof  the  numemnH  outlets  which  alluw  tlie  water  of  tbe  river  to  be  (lisHipatr>d  in 
tlio  gwwjipB  which  boiinil  it  on  either  side ;  9,:t90  snags  have  been  tnmoveil,  100  over- 
kangioi;  trees  have  been  felled,  and  131  nutlets  have  been  olo«ed.  Several  amall 
iilaiidi  have  been  dug  away,  and  in  aome  oases  aandy  polntu  tliat  iaterfured  with  raft 
aavigation  have  been  cat  off.  « 

Great  improveineut  of  tbe  river  haa  reaiilled,  and  tbe  raftmen  ezpreaa  ^at  aatia- 
betion  at  the  reaalte  obtained. 

Very  rvapectfnlly,  yonr  obedient  aervant, 

Frbubbic  T.  Abbot, 
FirtI  LUul.  of  Engineer*. 
Col.  Q.  A.  OiLLMORE, 

CoTpi  of  Engliuers,  U.  S.  A. 


IMPROVEMENT  OF  SAVANNAH  HARBOR  AKD  RIVEH.  GEORGIA. 

Operations  for  improving  Savannnh  Harbor  and  River,  Qeorgia,  dar- 
ing ttie  past  tisca)  year  were  condacted  id  ccuforinity  with  the  enlarged 
project  based  apon  an  examiuation  made  in  vompliance  with  section  3 
of  tbe  river  and  harbor  act  approved  March  3,  1881.  It  was  provided 
ia  that  section  that  an  examination  or  Bnrvcy,  or  both,  with  estimates 
of  cost  of  improvement  proper,  should  be  inade  iu  the  Savannah  River 
to  increase  the  depth  of  water  in  said  river  and  harbor,  from  the  bar 
op  to  the  city,  to  22  feet,  and  to  make  an  estimate  of  the  cost  of  widea- 
ing  the  channel  of  the  Savannah  Kiver  opposite  the  city  to  600  feet,  of 
nniforin  depth  with  the  balance  of  the  channel. 

My  report  of  this  examination,  dated  January  16,  1882,  is  found  in 
tbe  Annual  Report  of  the  Chief  of  EngineerN,  1882,  as  part  of  Appen- 
dii  J  4,  and  is  printed  as  Senate  Ex.  Doc.  N'o.  19,  Forty-eeventb  Con- 
gress, first  session. 

During  the  two  years  preceding  the  autumn  of  1873  Congress  had 
appropriated  the  aggregate  sum  of  $100,000  for  improving  the  river  be- 
low the  city  of  Savannah,  which  was  expended  mainly  in  removing 
wrecks,  cribs,  and  other  obstructions. 

By  act  approved  February  27,  1874,  the  sum  of  $193,132.96  was  ap- 
propriated for  the  relief  of  Mr.  Henry  S.  Wella,  for  work  done  by  him 
m  removing  wrecks,  cribs,  &c.,  under  contracts  with  the  Treasury  De- 
partment of  May  1  an<l  July  5,  1866. 

PLAN   OF  IMPROVEMENT. 

The  project  under  which  operations  have  lately  been  carried  on  iaaa 
enlargement  of  two  previous  projects,  dated  August  28, 1873,  and  March 
19, 1879,  respectively.  These  two  projects  embraced  the  following  gen- 
eral details  of  work : 

Widening  the  water-way  at  tbe  city  front. 

Deepening,  widening,  and  straightening  tbe  channel  by  dredging  at 
various  points  below  the  city  to  the  vicinity  of  Tybee  Roads. 

A  dam  at  the  Cross  Tides,  4  miles  above  the  oity. 


^dJvGooglc 


1196      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ASUT. 

A  short  bnlkhead  on  the  Hatcbinson's  Island  side,  opposite  the  npper 
part  of  the  city. 

Adopting  the  north  cbannel  of  the  Savannah  Birer  for  final  improve- 
inent,  in  preference  t«  the  soath  channel,  from  the  head  of  Elba  Islaad 
to  the  head  of  Long  Island,  which  required  the  oonstnictiou  of  a  lov 
dam  across  the  npper  end  of  the  south  channel,  closing  the  lateral  chan- 
nels connecting  the  north  channel  with  the  south  channel,  from  Elba 
Island  to  Gockspar  Island,  and  some  shore  protection,  such  land  along 
the  water-front  on  Hntchinaon's  Island  and  Fig  Island,  opposite  the 
city  of  Savannah,  as  might  he  needed  io  widening  the  channel-way  at 
these  localities,  was  to  be  purchased. 

The  enlarged  project  embraced  "in  my  report  of  January  16,  1883, 
comprised  in  substance  the  features  of  the  two  previous  plans,  and  pro- 
vided in  addition  for  a  number  of  works,  chiefly  wing-dams,  that  are 
considered  to  be  necessary  for  the  further  improvement  of  the  channel 
of  navigation  from  Tybee  Roads  to  the  city  of  Savannah,  with  a  view 
of  rendering  the  improvement  practically  permanent.  For  the  details 
of  this  project  I  beg  leave  to  refer  to  my  annual  report  for  the  year 
ending  June  30, 1882. 

The  total  cost  of  the  improvement  according  to  the  enlarged  project 
of  January  16,  1882,  was  estimated  at  9730,OOU,  in  addition  to  the  sam 
of  9482,000  appropriated  previous  to  that  date. 

OPEEATIONB  PBIOB  TO  JULY  1,  1884. 

At  Cross  Tides,  4  miles  above  the  city  of  Savannah,  a  submerged  dam 
was  constructed,  formed  of  brush  mattressea  and  riprap  stone.  In 
June,  1882,  the  work  bad  reached  a  height  of  3  feet  above  low  water, 
but  it  gradually  settled  afterward.  In  June,  1884,  its  crest,  for  one  half 
its  length,  was  at  the  level  of  low  water,  and  for  the  other  half  from  3  to 
7  feet  lower.  This  dam  bad  been  designed  to  reduce  the  column  of  wat«r 
diverted  down  Back  River,  and  to  increase  the  ebb  flow  in  Front  River, 
past  the  city  front,  where  it  is  most  needed  for  navigation.  It  became 
evident  that  the  dam,  in  order  to  be  effective  and  secure  from  settling 
by  under-scour,  must  be  raised  to  the  level  of  high  water. 

About  TO  feet  in  length  of  the  old  King's  Island  crib  jetty,  near  the 
Gross  Tides,  was  removed  to  facilitate  the  flow  of  water  into  Front 
Eiver. 

Between  King's  Island  and  Hutchinson's  Island,  and  lower  down  the 
Front  River  (or  Savannah  River  proper)  to  the  city  of  Savannah,  sand 
and  mud  aggregating  about  96,500  cubic  yards  were  removed  by  dredg- 
ing to  aid  the  influx  of  the  tide. 

Dredging  to  an  aggregate  amount  of  269,632  cubic  yards  was  done 
Id  front  of  the  city,  to  increase  the  depth  of  water  on  Garden  Bank 
Shoal,  and  to  widen  the  river  to  660  feet  by  cutting  off  the  projecting 
point  of  Fig  Island,  opposite  the  wharves  of  the  Savannah,  Florida 
and  Western  Railroad. 

Three  wing-dams,  composed  of  log  mattresses  and  riprap  stone,  were 
constructed  opposite  the  lower  part  of  the  city,  in  order  to  increase  the 
Btrength  of  the  currents  by  reducing  the  width  of  the  water-way  at 
Garden  Bank  Shoal.  Their  shore  ends  rest  on  Pig  Island.  They  con- 
tract the  water-way  to  about  660  feet;  the  width  was  formerly  Arom 
900  to  1,050  feet. 

An  aggregate  of  558,628  cubic  yards  of  material  has  been  removed  by 
dredging  from  the  new  channel  at  "  The  Wrecks,"  during  the  years  from 
1876  to  1884.    I'reviously  about  142,000  cubic  yards  had  been  removed 
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from  the  old  Fig  IbIbdcI  Channel,  the  improvemeat  of  which  was  abau- 
doDed  in  1875,  as  reconimeDded  iu  my  letter  to  the  Chief  of  Engineera 
dated  May  13,  1876. 

Ajetty  orttaiDing-wall.  f'ormedof  courses  of  log  and  bruah  mattresses 
and  riprap  atone,  was  bnilt  for  a  length  of  abont  6,000  feet  eastward  or 
down-stream  from  a  point  a  little  above  the  lower  end  of  Fig  Island, 
with  which  it  is  connected  by  a  return  of  abont  160  feet.  The  down-  ' 
Btream  end  of  the  jetty  rests  in  15  feet  water  at  low  tide,  and  the  top 
of  the  work  was  carried  to  a  height  of  2  or  3  feet  above  that  level. 
Eleven  short  spars  on  the  channel  side  of  the  jetty,  jilaoed  at  right 
aoglestotheliueof  "The  Wrecks"  Channel,  were  conBtract4>d  for  better 
eooeeDtrating  the  cnrreuts.  The  hends  of  the  spurs  are  so  aligned  that 
the  low-water  width  of  the  water-way  increases  from  680  feet  at  the 
Dpper  spur  to  740  feet  at  the  lowest  spnr.  A  similar  spur-jetty  was 
bailt  aboQt  mi)  feet  above  the  shore  end  of  the  Fig  Island  jetty,  to  reg- 
Qlate  the  ebb  flow  from  Front  River  into  the  channel  at  *'  The  Wrecks.** 
niese  several  spars  rise  from  2  to  6  feet  above  the  level  of  mean  low 
water. 

Two  dams  (numbered  6  and  11^)  were  built  to  close  lateral  chanuels 
to  the  northwest  and  southeast  of  Barnwell  Island,  opposite  Forb  Ogle- 
Uiorpe.  They  rise  from  2  to  6  feet  above  the  level  of  mean  low  water, 
and  are  intended  to  increase  the  flow  of  water  in  the  main  cliaunel 
abreast  of  the  bead  of  Elba  Island. 

A  sabmerged  dam  was  partly  constructed  across  the  south  channel 
of  Savannah  Biver  between  the  bead  of  Elba  Island  and  Saint  Augns- 
tine  Creek.  By  partially  closing  this  branch  it  is  designed  to  increase 
tfae  ebb  flow  in  the  north  chanuel,  which  is  the  channel  for  navigation. 
It  may  not  be  necessary  to  complete  this  dam. 

A  wing-dam  (numbered  15)  extends  eastward  from  a  little  mnd  island, 
Darned  Barnwell  Inland  No.  3,  toward  the  upper  end  of  Elba  Island, 
reducing  the  width  of  the  water-way,  previously  nearly  2,000  feet,  to 
tbont  half  that  amount. 

Three  lateral  channels,  formerly  connecting  the  north  channel  with 
the  sooth,  have  been  closed.  Oueof  thedamsshntsoff  Philbrick'sCat, 
at  the  lower  end  of  Elba  Island :  another,  "Big  Gap  Dam,"  pusses  across 
Uie  chanuel  between  Island  One  and  Two  and  Bird  Island  ;  and  the 
third  dam  closes  the  two  chanaela  between  Bird  Island  and  Long  Isl- 
and. 

A  pur  of  wing-dams  (nnmbered  4  and  23)  was  bnilt  to  contract  the 
water-way  at  the  eastern  end  of  the  passage  between  Spirit  Island  and 
tfae  main  shore  of  South  Carolina.  They  are  placed  opposite  each  other. 
Present  width  of  water-way,  1,044  feet. 

A  second  pair  of  wing-dams  (nnmbered  6  and  25)  was  bnilt  about  800 
yards  farther  down,  where  the  natural  width  was  -(,700  feet.  The  new 
water-way  was  designed  to  be  1,050  feet  wide,  but,  by  some  oversight  in 
locating  the  work,  it  was  made  only  877  feet-  This  is  evidently  too 
narrow,  but  no  change  is  contemplated  at  the  present  time,  nor  until 
the  final  results  developed  shall  indicate  a  change  te  be  necessary. 

A  third  pair  of  wing-dams  (numbered  14  and  29)  was  commenced  at 
the  upper  end  of  the  Lower  Flats,  or  Cabbage  Tree  Crossing,  opposite 
each  other,  the  shore  end  of  number  14,  starting  Irom  a  point  very  near 
to  the  lower  end  of  Elba  Island.    The  width  is  here  2,400  feet. 

Some  2,300  feet  below,  on  the  right  bank,  about  two-thirds  of  wing- 
dam  number  13  was  built.  Its  shore  end  is  near  the  foot  of  Island  One 
sod  Two.    It  is  designed,  in  conjunction  with  numbers  14  and  29,  to 
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maintain  the  improved  depth  on  Cabbage'  Tree  GrosBuig^  expected  to 
resnlt.  from  increased  scour  and  IVom  dredging. 

From  tliat  portion  of  tlie  rivet  known  as  the  "  Obstmctiona,"  at  the 

head  of  Elba  Island,  down  to  T.vbee  Knoll,  material  to  the  anioant  of 

602,360  cubic  yards  was  removed  by  dredgiug  prior  to  June  30, 1S84 ; 

and  a  number  of  wrecks  of  large  vessels,  and  portions  of  wrecks,  as  well 

•  as  piles  aud  other  obstructions,  were  taken  from  the  ship-cbanuel. 

OPEBATIONS  DDElNa  THE  FISCAL  YEAK  EltDINO-  JUKE  30,  1885. 

Witli  an  appropriation  of  9200,000  made  by  aet  of  Congress  approved 
July  5. 1884,  aud  a  balance  of  $1,074  on  hand  July  1, 1884,  the  sum  of 
(201,074  was  available  for  continuing  the  improvement  of  Savaouati 
Harbor  and  River  during  the  fiscal  year  just  closed. 

The  operations  consisted  in  coutiuuing  the  oonstruction  of  wing  dams 
in  the  lower  part  of  the  river,  iu  raising  some  dams  previously  con- 
structed to  a  higher  level,  and  in  dredging  at.  various  point.  A  consid- 
erable amount  of  field  work  wti8  accorapliBhed  in  local  surveys  and 
sonndings,  for  the  purpose  of  locating  new  works  aud  of  noting  chaagea 
in  the  condition  of  the  cbannel-way. 

Proposals  for  buildingdams,  wing-dams,  and  training-walls  in  Savan- 
nah Harbor  and  River  were  invited  on  July  26,  1884,  These  various 
kiuds  of  work,  as  heretofore,  included  building  dams  composed  of  sno- 
cesatve  courses  of  log  and  brush  mattress  overlaid  with  riprap  atone, 
and  putting  riprap  stone  on  work  already  in  place  wherever  required. 

The  mattresses  placed  during  the  past  season  diSered  in  some  respects 
from  those  ma^le  under  the  preceding  contracts,  particulars  of  which 
were  given  in  my  annual  report  fur  the  fiscal  year  ending  June  30, 1883. 

The  new  specifications  were  as  follows : 

The  mattress  is  simply  a  raft  of  rouud  logs,  not  less  than  12  inches  in 
average  diameter,  and  not  less  than  9  inches  in  diameter  at  the  small 
end,  placed  iu  close  contact,  side  by  side,  at  right  angles  to  the  wall  or 
dam,  aud  firmly  held  by  transverse  binders  spiked  or  bolted  to  them. 
The  binders  will  be  smaller  logs  or  poles,  not  less  than  5  inches  in  di- 
ameter at  the  small  end,  and  placed  not  more  than  8  feet  apart,  aud 
those  on  the  oatside  will  be  close  to  the  ends  of  the  logs. 

Tbe  spaces  between  the  binders  will  be  closely  filled  up  with  compact 
bundles  of  bmsh,  placed  parallel  to  tbe  logs  of  the  mattress,  to  snch 
depth  as  to  give  a  thickness  of  not  less  than  6  inches  when  compacted 
Id  the  flntsbetl  work,  secured  in  place  by  pole  binders  in  snch  a  manner 
as  the  engineer  in  cliarge  shall  approve. 

The  logs  and  binders  used  may  be  of  loblolly  or  other  cheap  variety 
of  pine,  and  must  be  of  gentle  taper  and  sufficiently  straight,  and  the 
brush  will  be  live  hard-wood  brush.  Logs  will  not  be  used  that  do  not 
fit  close  enough  to  hold  the  stoue  safely,  even  without  tbe  aid  of  brash. 

The  mattrCHS  will  be  laid  in  sections  of  convenient  length  in  juxtapo- 
sition, or  with  such  laps  as  tlie  engineer  in  charge  shall  direct,  and  eaoh 
section  will  be  made  of  the  full  width  of  th'e  mattress  course,  as  fixed 
by  the  engineer  in  charge  during  the  progress  of  the  work. 

Gaps  between  the  edges  of  adjacent  sections  of  mattress  will  be  filled 
with  stone  by  the  contractor,  to  be  paid  for  at  a  price  equal  to  the  price 
of  the  mattress  work. 

Tbe  stone  will  be  sound,  dense,  of  compact  form,  and  of  suitably  ran- 
dom sizes,  varying  iu  weiglit  IVom  15  to  200  pounds.  When  received  by 
weight  2,800  pounds  will  be  required  to  the  cubic  yard.  When  received 
by  measurement  the  atone  will  be  fairly  piled  upon  aoowa  or  lighters. 
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Loads- of  stone  aubmitted  for  moasurement  tbat  contAin  any  apprecia- 
ble qnaDtity  of  defective  stooe,  or  that  are  loosely  or  not  fairly  loaded, 
or  so  loaded  that  they  cannot  be  accurately  measured,  will  not  be  ac- 
cepted. ' 

Four  bids  *ere  received,  of  which  one  offered  by  Mr.  John  F.  Gsynor, 
of  Fayetteville,  W.  Y.,  was  the  lowest.  His  prices  were  47  cents  per 
aqnare  yard  of  mattress,  and  t3.05  per  cubic  yan)  of  stoue  put  iu  place. 
With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  concluded 
on  September  1,  1884,  with  Mr.  Gaynor. 

On  September  18, 1834,  proposals  were  in  vited  for  removing  from  90,000 
to  150,000  cubic  yards  of  material,  by  dredging  ntvariona  points  on  the 
Savannah  River,  between  theUrons  Tides  and  Fort  Palaski.  Two  bids 
were  receive^l,  one  from  Mr.  .T.  Paulsen,  Savannah,  Gn.,  and  the  other 
from  the  American  Dredging  Company,  Philadelphia,  neither  of  which 
vas  accepted,  the  price  not  being  dee:neil  low  enuugh.  The  work  was 
readvertised  on  November  3,  18^4,  when  again  two  proposuls  were  ob- 
tained, one  from  Mr.  Paulsen,  the  other  from  Mr.  P.  Sanford  Ross,  of 
Jersey  City,  N.  J.  The  latter'e  bid  of  173  cents  per  cubic  yard  for  all 
dredging  from  Cross  Tides  to  Fort  Pnlaski  was  the  lowest,  and  its  ao. 
ceptance  was  recommended  to  and  approved  by  the  Department.  A. 
contract  was  made  with  him  on  November  26,  1884. 

Mr.  Ros»  was  allowed  six  weeks'  time  from  the  date  of  his  contract  to 
begin  oi>erations,  as  he  represented  that  ho  intended  to  bnild  a  uew 
dredge  and  scows  for  this  work.  He  coald  not  complete  his  prepara- 
tions within  that  period,  and  a  further  extension  of  time  was  granted 
him;  but  it  being  found  that  dredging  was  urgently  needed  at  various 
phices  below  the  city,  where  large  steamers  frequently  grounded,  a  spe- 
cial agreement  was,  nnder  authority  of  the  Department,  eutered  into 
on  January  22,  1885,  with  Mr.  J.  Paulsen,  of  Savannah,  to  put  his 
dredge  to  work  at  the  price  named  in  Mr.  Ross's  cootraot,  and  for  a 
length  of  time  eqnal  to  the  interval  between  December  17, 1884,  at 
which  date  Mr.  Ross  had  at  first  agreed  to  begin  and  the  day  when  he 
would  actually  be  ready  to  commence  operations.  This  agreement  with 
Ur.  Paulsen  remained  in  force  until  April  13,  1885,  soon  aft«r  which 
time  Mr.  Boss  began  work  under  his  contract. 

Operations  on  dams  under  Mr.  Gayaor's  contract  were  begun  Octo- 
ber 27, 1884,  and  were  still  in  pix»gres*  ac  the  close  of  the  fiscal  year. 

Gross  TitUte  Dam. — Owing  to  insuQicieDt  height  of  the  dam  the  over- 
flow of  the  ebb  tide  eastward,  iu  the  direction  of  Back  ttiver,  had 
Konred  on  the  east  side  a  hole  more  than  4U  feet  deep  at  mean  low 
water.  The  stability  of  the  work  being  seriously  compromised  at  that 
point,  an  apron  of  log  mattresses  from  40  to  70  feet  wide,  overlaid  with 
■tone,  was  placed  here  along  the  base  of  the  dam,  and  the  dam  itself 
raised  to  the  level  of  high  water  with  brush  fascines  loaded  with  stone. 

Wrecks  Channel,  Fig  Island  Jetty. — This  jetty  had  settled  about  3  feet 
below  low  water  at  the  poiut  where  it  crosses  the  old  Fig  Island  Uhan- 
Bel,  and  to  some  extent  in  other  places.  Too  much  water  evidently 
escaped  northwant,  to  the  detriment  of  the  channel  at  The  Wrecks, 
and  it  was  decided  to  raise  the  work  to  about  5  feet  above  low  water. 
A-t  the  close  of  the  fiscal  year  about  two-thirds  ot  tbe  aggregate  leugth 
of  low  plcaes  in  the  jetty  bail  been  raised  to  the  required  height,  using 
mainly  bmsh  fascines  and  riprap  stone. 

Upper  Flats  Grossing. — Wing  dams  Nos.  10  and  27  were  built  to  im 

grove  tbe  lower  part  of  Upper  Flats.  No.  10  rests  on  Elba  Island ; 
o,  27  is  opposite  to  it,  but  does  not  extend  to  the  shore  of  the  South 
Uaioiina  mainland  leaving  a  gap  ot  about  1,500  feet.    Tbe  width  of  the 
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river  is  here  4,000  feet.    By  the  oonstruotion  of  the  datna  the  practioa- 
ble  water-way  ha^  been  reduced  to  about  1,200  feet. 
Jjower  Flats  or  Cabbage  Tree  Croising. — Wiii^-dams  Sob.  li  and  20, 

Sreviously  commenced,  were  completed  daring  tbe  past  fiscal  year. 
o.  14  starts  from  tbe  lower  end  of  Elba  Island,  and  No.  29  is  opposite 
to  it.  A  water-way  1,300  feet  wide  ia  left  open  betweoQ  the  chano^ 
ends  of  the  dams,  thu  full  width  of  the  river  being  about  2,S00  feet. 

Long  Island  Ctvssing. — Wing-dams  Nos.  26  and  33  were  built  at  this 
crossing,  wlierc  the  ebb  cunvnts  are  deflected  frotn  the  shore  of  JoneB 
Island  southward  to  tbe  opposite  shore  of  Long  Island.  The  river  is 
here  nearly  3,100  feet  wide.  Dam  Kq.  26  has  its  shore  end  at  a  point 
near  the  upper  end  of  Long  Island,  and  dam  So.  33  is  opposite  to  it, 
leaving  a  clear  water-way  1,300  t<eet  wide. 

Mouth  of  River. — Where  some  dredging  had  been  done  to  improve 
tbe  channel  across  Oyster  Bed  Shoal,  uorthweat  of  Fort  Pulaski,  it  was 
observed  that  very  strong  ebb  currents  still  set  in  north  of  Oyster  Bed 
toward  the  abandoned  north  channel,  and  it  became  doubtful  whether 
dredging  alone  would  snffice  in  this  locality.  Some  one  of  tbe  works 
snggested  in  my  report  atid  project  of  January  16, 1882,  seemed  to  be 
needed  here,  and  it  was  finally  decided  to  build  a  dam  (So.  31)  to 
extend  from  a  sontberly  point  of  Turtle  Island  southeast  to  the  western 
.part  of  Oyster  Bed,  between  tbe  Quarantine  Station  and  Oyster  Bed 
(red  light)  beacon.  This  work,  commenced  in  May  last,  is  still  in  prog- 
ress. About  2,700  linear  feet  of  its  length  has  been  laid  from  the  Oys- 
ter Bed  to  a  point  near  a  shoal  dry  at  low  water  and  about  2,600  feet 
&om  Turtle  island.  About  one-half  of  tbe  portion  thus  far  built  rises 
to  the  level  of  mean  low  water;  the  other  parts  are  from  3  to  6  feet 
lower. 

The  bottom  mattresses  of  the  wing-dams  descritied  in  this  report  var; 
from  30  to  SO  feet  in  width,  according  to  tbe  depth  of  water  in  which 
they  were  sunk;  the  width  gradually  diminishes  in  building  up,  and 
the  top  eoursen  are  all  15  ttot  wide.  When  Hutsbed  tbeir  crests  rise  5 
or  6  feet  above  low  water, 

Tbe  channel  euds  of  six  of  the  iitiished  wiug-danis  below  tbe  head  of 
Elba  Island  were  marked,  each  with  a  group  of  three  heavy  piles  drivea 
about  2u  feet  into  the  ground,  bound  together  by  two  or  three  turns  of 
tlvc-eigbtbs  inch  chain  spiked  to  tbe  piles. 

Tbe  material  used  in  constructing  dams  during  the  past  fiscal  year 
aggregated  105,096  square  yards  of  log  mattress,  5631.5  cuhio  yards  of 
brush  fosciues,  and  31,203  cubic  yards  of  riprap  stone. 

Ih-edging.—'The  bulk  of  tbe  material  removed  by  dredging  during  the 
past  fiscal  year  was  taken  from  "Wrecks"  channel  (39,764.96  cubic 
yards),  fi-om  the  lower  end  of  Upper  Flats  (21,368  cubic  yards),  and 
from  the  Oyster  Bed  channel,  northwest  of  Fort  Pulaski  (27,027.76  cubio 
yards) ;  9,465.5  cubic  yards  were  removed  from  Garden  Bank  Shoal  and 
from  a  little  shoal  above.  The  dredged  material  aggregated  98,111.2 
cubic  yards,  of  which  amount  67,612.75  were  removed  by  Mr.  Paulsen, 
and  tbe  balance  by  Contractor  lloss.  Dredging  was  suspended  at  the 
end  of  May,  1885,  to  be  resumed  in  September  or  October  next. 

CONDITION  AND  EFPEOX   OP  XHB  W0BK8. 

Gross  Tides  Dam — Just  before  the  close  of  tbe  fiscal  year  the  recently 
raised  centra!  portion  of  tbe  dam  was  washed  out  to  the  level  of  low 
water  for  a  length  of  about  150  feet.     This  is  believed  to  be  mainly  due   . 
to  the  removal  of  stone  by  some  fishermen,  who  strongly  olyeot  to  rais- 
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this  dam  to  high  water,  becanse  it  prevents  their  taking  their  boats 
le  city  by  the  shortest  route.  The  damage  is  being  repaired. 
\  front  of  Savannah  City. — By  minoving  a  part  of  a  little  ahoal  near 
foot  of  West  'Broad  street,  a  channel  has  been  secured  22  feet  deep 
igb  water,  with  a  width  of  not  less  than  100  teet.  l^he  three  wing- 
is  at  Guttleu  Bank  Stioat  have  not  settled,  aud  are  in  good  condi- 
.  The  mtDimum  high-water  sonnding  oq  the  shoal  is  20  feet. 
iannel  at  "  Tke  Wreekii.'" — Where  the  Fig  Islaud  jetty  had  not  set- 
,  aud  where  it  has  been  raised  duriu^;  the  pai^t  fiscal  year,  silt  has 
Jly  collected  over  the  work,  aud  the  growth  of  marsh  grass  is  ex- 
ing.  Here,  as  well  as  some  of  the  closing  dams,  quantities  of  rip- 
stone  have  recently  been  removed  surreptitiously  by  unknown  per' 
,  presumably  to  reopen  a  couvenient  [>assage  for  boats.  These  facts 
discoveretl  before  much  iujury  was  done,  but  it  appears  that  it  will 
ecesriary  to  adopt  special  measures  to  preveut  renewed  depredations, 
ime  detective  places  still  exist  in  this  chanuel.  The  least  mean  high- 
T  sounding  ou  the  sailing  line  is  a  little  over  20  feet;  the  greatest, 
feet.  The  upper  and  lower  portions  of  the  chanuel  have  deepened 
OE  the  year  1  or  2  feet,  while  at  some  points  of  the  middle  portion 
e|>euiDg  of  over  5  feet  has  taken  place. 

\annel  at  the  "^Obstructions." — This  shoal  separates  the  15-foot  low- 
T  curves  of  the  channel  just  west  of  the  head  of  Elba  Island.  T^is 
blesome  crossing  has  not  changed  sensibly  during  the  year.  The 
mel  over  the  shoal  affords  a  little  over  20  feet  depth  at  meau  high 
■r.  It  may  be  necessary  to  raise  the  submerged  dam  at  the  entrance 
be  south  channel  to  a  higher  level,  so  as  to  increase  the  fiow  of  water 
he  "  Ol>structious,"  and  savathe  expeuse  of  periodical  dredging.  As 
projected,  a  channet-way  for  steamers  is  to  be  left  over  the  uentml 
lion  of  this  dam.  Wiugdam  So.  15,  near  the  "Obstructions,"  is  in 
i  order. 

ktannah  Siver  below  head  of  Elba  Island. — Wing-dams  Nos.  4  and 
lower  end  of  Spirit  Island,  are  in  good  order.  The  next  pair  below, 
1. 6  and  25,  have  settled  from  3  to  0  feet  at  a  few  points. 
tbe  improvement  of  the  channel  at  Upper  Fiats  dnriug  the  year  has 
•a  marked,  and  still  continues.  There  is  now  au  available  channel 
:!2  feet  depth  at  mean  high  water,  with  a  minimum  width  of  350  feet; 
nerly  18^  feet  could  not  he  found  on  this  reach. 
)f  the  new  wing  dams,  !Nos.  10  and  27,  at  the  lower  end  of  Upper 
Its,  the  latter  has  settled  1  or  2  feet  at  some  places.  Tlie  gap  left 
Been  isolated  Dam  No.  27  and  the  north  shore  is  rapidly  silting  np. 
Me  dams  have  already  produced  a  deepening  of  the  chanuel  at  the 
;er  end  of  the  Upper  Flats  of  Sj  feet  as  compared  with  former  con- 
»n8.  The  width  of  the  22-foot  high-water  channel  in  tlie  vicinity  is 
■here  less  than  100  feet,  with  a  prosi>ect  of  further  widening  and 
epening. 

liams  Nos.  14  and  2d,lowerendof  Elba  Island,  are  in  good  order,  and 
'e  l>eeii  useful  in  effecting  au  improvement  of  Cabbage  Tree  Cross- 
just  below.  The  channel  here  is  at  present  nowhere  less  than  20^ 
deep  at  mean  high  water,  with  a  width  of  200  feet,  while  formerly 
available  depth  was  less  than  17  teet. 

^'ing-dam  No.  13,  about  2,200  feet  below  "So.  14,  remains  in  an  nn- 
iithed  condition, 
ing-dams  numbers  26  and  33,  recently  completed,  have  settled  at 
s  points  from  4  to  C  feet.     Long  Islaud  Crossing,  which  this  pair  of 
ig-dams  was  designed  to  improve,  oilers  at 'present  a  22-foot  bigb- 
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water  obanDel  with  a  width  of  300  feet.  Formerly  there  yi 
practicable  depth  of  leas  than  20  feet. 

Thedredgiog  lately  done  ID  Oyster  Bed  Channel,  near  Spar 
11,  bus  resulted  in  connecting  the  deep  water  pockets  abovi 
low  the  shoal  by  a  channel  tbroagh  the  shoul  400  feet  wide  ai 
deep  at  mean  high  water.  Previoasly  the  depth  hatl  been 
By  completing  Dam  No.  31.  in  the  vicinity,  it  is  exj>ected  tb: 
proved  depths  will  be  maintained. 

Closing  dams. — The  severul  dams  bnilt  two  and  three  yei 
dose  lateral  channels  are  in  good  condition,  except  that  Big 
and  the  dam  atPbilbriek'sCut  have  settled  in  places  to  2  or  a 
mean  low  waier.  Tbey  will  be  brought  up  to  the  level  of  1 
before  the  close  of  operations  now  in  progress. 

The  present  condition  of  Savannah  Harbor  and  Elver  in 
navigation  is  on  the  whole  very  satisfactory ;  better,  indee 
any  former  period.  A  number  of  resaels,  mostly  large 
grounded  during  the  year  at  some  places  in  the  cbannel  be 
city  and  Fort  Pulaski ;  but  this  in  to  be  ascribed  to  the  fact  t 
water  depth  of  22  feet  has  not  yet  been  continuously  estabi 
that,  owing  to  the  improvements  already  eftected,  vesusela  at 
are  now  loaded  deei>er  than  formerly.  In  some  cases  proper 
for  the  stage  of  tide  was  not  made  iu  going  down  stream.  I 
stances  the  vessels,  when  they  grounded,  were  not  in  the  I 
although  approximately  on  the  liue  of  the  former  cbannel. 
a  class,  do  not  seem  to  adapt  themselves  readily  to  amem 
lines. 

I  urgently  recommend  that  an  early  and  liberal  appropriali 
by  Congress  for  continuing,  if  not  for  completing,  the  work 
log  Savannah  Harbor  and  River. 

OPERATIONS  CONTEMPLATED    DCBING    THE    PEESEHT    PIS 

-With  the  balance  of  funds  on  hand  on  July  1,  1885,  am 
$50,;}85.60,  Dam  No.  31,  at  the  Oyster  Bed,  will  be  extended 
Gross  Tides  Dam  reiKtired  and  its  crest  bronght  up  to  high 
crest  of  Fig  Island  Jetty  will  be  ral/ted  to  a  utiifncm  level,  s 
places  of  the  dam  at  Phdbnck's  Gut  and  of  Big  Gap  Dam 
high  water.  Dredging  will  probably  be  resumed  next  Oct 
the  existing  contract,  it  being  the  inlenrion  with  the  small  ba 
able  for  this  purpose  to  put  the  river  in  tlie  best  condition 
meeting  the  demands  of  the  next  cotron-shipping  season. 

I  have  no  new  information  to  furnish  in  relation  to  the  amo 
merce  and  uarigatioa  that  will  be  beneflted  by  completing  I 
project  of  improvement.  The  importance  of  the  work  ba 
beeu  recognized  by  Congress  by  the  several  uppropnatioua 
I  beg  leave  to  invite  attention  to  the  remarks  made  on  thi 
my  Annual  Uepoi  t  of  IS81,  au'l  to  the  letter  of  the  mayor  o 
Savannah,  transmitted  with  my  Annual  Report  of  1882. 

Tliia  nork  is  located  id  the  colluctinn  diatricC  of  Savaunah,  at  the 
Amuuut  ot  Uutiea  collected  iu  lOai,  $49, 147.^. 

Since  the  works  of  improvement  were  commenced,  the  ft 
propriations  have  been  made : 

By  net  of  ConKfBM,  approved  June  33,  IH74 .. 

By  act  of  CoiijcrrBH,  approved  March  'A,  1875  ......  .. . . . 

By  act  of  Coiignwa,  appruv>><l  AiijfiiMt  U,  1.-176 

Bj  act  uf  Couipruso,  upproved  Jutio  IH,  lOTd 
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By  let  of  CoQgKiw,  Approved  March  2, 1879 1100,000 

Bjjfiof  CongreM,  kpprovedJmie  lA,  1H80 ■ 65,000 

Bjftlof  Coom-wa,  apptoved  MarcbS.lSm 65,000 

Btwiof  Congrew,  pwsed  Aii({UBt  2, 1882 200.000 

Bj  tcUf  CoogfMB,  approved  July  5,  I8e4 200,000 

Tolil 88:^,000 


e  30,  1685,  iDoluding  ontataadlng 


orthiismoDQt,  there  has  bMn  eipeDded  t 

mmin,  itui,6i4.40. 

To  complete  tlie  work  of  improving  Suvannah  Harbor  and  River,  in  accordance 
•tilh  [he  pniject  dated  Janiiar;  16,  1W2,  further  appropriations  are  required  tu  the 
(g^galH  aoionnt  of  |33O,000. 

Tbe  following  drawings  and  papers  are  tranamitted  lierewkh  : 

Siitt  1. —Chart  ahoniog  works  constructed  betneeD  Pig  Inland  and  Elba  Islaod  to 
hue  30,  18sS. 
^iffil  2.— Chart  showing  works  conitrncted  between  Elba  Island  and  Cockspar  Isl- 

Ud  ta  JiiOH  :10,  1885. 


JdI;  1, 1885,  amoant  expended  dnring  fiscal  year,  esolaslve  of 

NMandingliabilities  July  1,1^64 $118,374  31 

]<il;l|ltf^.  oataUnding  liabilities 32,314  59 


Jil;l,  1885,  amount  available 

|'A>mant(e!itimat«d)  required  for  completion  of  e 
Umoant that  can  be  probtabl^  expended  in  tiitcul  ,v 
ISabmitted  iu  compliance  with  requirements  of 
I   hubor  acts  of  1H66  and  leHi. 


1.         »«nK.ofbiade™. 

"•;:r" 

iltonsper 
cubiOfMrd. 

^^^b*; 

DioDthl;  pntgreu. 

"i 

•3  49 

SOS 

80S 

»IM,750 
1M,B50 

iW,JM 

A»  ^"''^  "t  •peoiflwtioiifc 

!  wln2™HB™™ :::::::: 

dS: 

Caatrsct  awarded  to  John  F.  Gaynor  at  the  price  stated. 


Alrssl  tf  fropotalt  for  dndging  in  Savannah  Harbor,  Georgia,  opened  October  17,  ]<^d4. 


J  ,  .-,.„ 

In  Hsrbnr 

In  Bnrrt™ 

Cbnnn*]. 

per  cal.1. 

T«nl. 

TtUe  of  oonnnfnPtnir  wnrk,  and 
momhlr  progreM. 

I'j   bl^l 

fOlft 

ton 

On  iinrd  of  oontnwt;  ll.Ooa  yardi 

I  AniTleuDndglDtCompuj..... 

Proposals  rejected,  the  prices  being  coDsidered  too  high. 
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Abatract  of  propoaali/o I  dredging  in  Savannah  Sarbar,  Georgia,  opened  Noeember  17,  ldS4. 


No.              Nnmaio/ bidder* 

FromC™« 

Tides  10 

of  Lower 
FlilB,  per 
cubic  yard. 

Tnaa 
lower  end 

oCLanfor 

as 

cubio  yard. 

I'j      DP.iil»n 

171 

171 

1 

1 

Contract  anarded  to  P.  Saofoid  Ron  at  the  prices  stated  fur  Hectiuns  fmin  Crow 
Tides  to  Fort  Pulaslci.  PropoHalB  tbr  work  iu  Burden  Cbanuel  Tcject«<l,  iLa  prices 
being  deemed  too  high. 

REPORT  OF  LIEDTBNANT  O.  M.  CARTBB,  CORPS  OK  ENGUJEERS. 

Unitkd  STATEe  EfJOiNEKR  Officb, 

Saraana}i,  Ga.,  Jalg  3,  lt$d5. 

CoLONBL :  I  have  the  honor  to  submit  the  followiug  report  of  operaiioDS  for  ini- 
proTing  the  barborat  Savannah,  Ga.,  during  the  6acal  year  euiling  June  30,  1885: 

The  work  haa  consisted  in  con«tructii]g  nmg-dauis  of  log  and  braah  mattresses  bal- 
lasted with  riprap  stone,  and  iu  dredgiug,  the  operatious  having  been  carried  on  in 
accnrdauce  with  the  plan  duacril>eil  iu  your  report  of  Januar;  16,  lOrfi.  Iu  raisipg 
and  repairing  old  dams,  where  the  use  of  the  ordinary  log  luattrass  was  found  to  be 
disadvantageous,  brush  fascines  were  used.  Thu  stone,  luattruxs,  and  )>niBh  work  «ss 
doue  under  contract  with  John  F.  Gaynor,  of  Fftjett«ville,  N.  Y.  The  contract  for 
dredging  was  awarded  to  P.  Sanford  Ross,  of  Jersey  City,  N.  J.,  but  as  he  faileil  to 
beKtu  work  at  the  proper  time,  and  as  dredging  was  urgently  necdiHl,  authority  was 
asked  and  ubtained  to  put  in  another  dredge  at  the  .contract  price,  for  a  time  equal 
to  the  delay  of  the  contractor;  67,54i.75  cubic  yards  were  removed  under  this  an- 
thority  hy  Jacob  Paulsen,  of  Savacnah,  Ga.  The  contractor's  dredge  began  work 
OS  April  'id.  Ou  the  'JOth  of  May  dredging  was  suspended.  It  will  be  resniued  later 
in  the  season.  The  existing  dams  were  instnimcu tally  examined  during  the  month 
of  June,  to  determine  their  t>resent  condition,  and  to  ascertain  the  elTL'cts  produeed 
by  them.    The  adjacent  channels  were  carefully  sounded  daring  the  same  month. 

CROSS  TIDB8  DAU. 

The  crest  of  the  southern  half  of  this  dam  at  the  close  of  the  last  fiscal  year  wos 
at  about  mean  low  water,  while  that  of  the  northern  half  waa  from  3  to  7  feet  beluv 
that  level.  The  overponr  ou  the  eUU  had  scoured  ont  a  pocket  helow  the  dam,  which 
was  iu  places  mora  than  43  feet  deep  at  mean  low  water.  To  i)reveut  further  scour 
and  to  secnre  an  increased  flow  of  water  [q  Front  River  the  dam  was  raiaeil  and  an 
apron,  of  log  mattresses  from  40  feet  to  TO  feet  in  width,  was  sunk  close  against  its 
down-stream  face.  Some  of  these  inattrosses  were  successfully  set  by  the  ordinarv 
methods  iu  nearly  50  feet  of  water.  The  dam  was  raised  by  building  above  or  on  tho 
up-stream  side  of  the  old  crest.  The  log  mattresses  used  did  not  fit  the  irregularilira 
of  the  old  work  well,  and  considerable  settluaiuut  eusned.  After  the  dam  had  stood 
long  enough  to  approximately  reach  its  limit  of  settlement  the  gaps  were  filled  with 
brush  fascines  loaded  with  heavy  blocks  of  stone.  This  work  whs  done  in  June,  and 
the  crest  of  the  dam  was  iu  this  manner  brought  up  to  mean  high  water.  There  is  a 
difference  of  aboot  2.7  feet  in  the  low-water  levels  above  and  b«lo  a'  the  dam. 

UPPER  RICE   HUJ.. 


w  nowhere  less  than  lUO  I'e 


Wing-dams  Noa.  1,9,  and  'i,  built  for  the  improvement  of  this  shoal,  are  in  good 
condition.  They  show  no  signs  of  settlement.  The  width  of  tho  13-foot  menu  low- 
water  channel  has  not  diminished  since  last  year's  report.    Someshoatiug  occurred  dui- 
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inc  tbe  year  oppoaito  the  entrance  of  a  discbargo  ^ipe  ttom  the  kos  works,  and  5,5J7.6 
eaWjards  were  dreilKeit  from  the  chHnnel  in  this  vicioity.  Tbe  least  mean  high- 
vilaMnndiiig  nvi-r  tbie  «hoal  in  DOir  20  feet. 

heck's  chankxl.  ' 

it  tb«  clo«e  of  the  Inat  fiscal  year  tbe  Fig  UlandJetty,  where  it  crosses  tbeoldsblp- 
cbuorl,  was  about  3  feet  below  meaD  low  water.  At  varioas  other  points  in  this 
cicinily  coneiilerable  settlement  bad  taken  place. 

In  tie  middle  portion,  wbere  no  settlement  was  shown,  an  artiBcial  bank,  covered 
■itbiuaTsb  gram,  was  toriniii^- 

taring  the  montb  of  June  aliout  two-tbirds  of  the  jfltty  was  brought  up  with  brush 
teiDM  to  5  feet  above  mean  low  water.  The  reraaiuing  portion  will  be  brongbt  to 
Ihc  HDte  height.  The  faaciopa  completely  stojjped  the  flow  uf  water  througb  the 
ynj.  and  within  a  few  days  after  bein^  laid  the  brush  wua  fonnd  to  be  covered  with 
idfpoait  orsilt  froml  to  3  inches  in  tbickui'ss.  Tbe  filling  in  along  the  Jetiy  israp- 
iiUfgoiagon,  and  tbe  growth  of  marsh  grass  bas  extended  more  tbau  1,OOU  feet  during 
;k;e«r;  39,764.95  cnbio  yards  were  dredged  from  the  channel. 

Ibe  upper  and  loner  portions  of  the  channel  have  deepened  during  tbe  year  from 
Iti!  feet,  while  the  middle  portion  bns  deepened  in  some  places  more  than  5  feet. 
Tie  least  mean  high-water  soimdiug  is  SO.  1  feet ;  tbe  greatest  is  35.6  feet. 

OBBTRucnoNs. 

Ho  work  has  been  done  here  during  tbe  year.    Wing-dam  No.  IS  Is  in  good  coudi- 

Tbe  15-foot  mean  low-water  pools  above  and  below  this  point  are  separated  from 
uebelher  by  a  distance  of  about  300  fret.  The  least  mean  high-water  sonnding 
imm  this  shoal  is  19.''  feet,  showing  little  or  no  change  during  tbe  year.  A  navl- 
|il>le  cbaouel  of  over  30  feet  eiiste. 

Utcuianal  dredging  will  doubtless  be  required  at  this  point  until  the  sonth  cban- 
Ml  jl  closed. 

CPPRX  rLATB. 

Wing-dams  Nos.  4  and  Zi  have  not  changed  since  last  year's  report.  Nos.  6  and  25 
bie  srtlled  in  a  few  places  from  3  to  6  feet.  The  channel  between  these  dams  has 
nntiDnai  to  improve  during  tbe  year.  Its  width,  for  a  depth  of  33  feet  at  mean  high 
ntiT,  is  Dowbere  less  than  350  feet. 

Wing-dams  Nos.  10  an<l  3T  were  built  in  October  and  November  to  complete  tbe 
»«tk  of  improvement  oa  this  crossing,  and  in  February  and  March  21,36H  onbio  yards 
»(i*  dredged  from  between  these  dams  to  aid  and  direct  the  scour  to  be  produced  by 
iImi.  No.  10  shows  no  sign  of  settlement.  No.  37  has  settled  1  or  3  feet  in  several 
I^Ms.  Tbeinnerendof  this  dam  is  not  connected  with  the  shore,  but  rests  on  Horse  - 
SkteSboal  at  a  point  about  opposite  the  old  entrance  to  Mud  River.  No  scour  has 
UkcQ  place  at  tbe  inner  end  of  this  dam,  and  that  portion  of  tbe  river  between  it  and 
Ihabore  is  rapidly  silting  up. 

All  of  the  shoalH  at  the  Upper  Flats  crossing  are  now  removed.  Before  tbe  con- 
<tniclion  of  dams  10  and  37  18.5  feet  could  not  be  taken  tbrongh  at  mean  high  water. 
II  present  tbe  least  snnnding  on  tbe  range  is  32.1  feet.  The  width  of  channel  33  feet 
ilnpat  oican  high  water  is  nowhere  less  than  100  feet.  Aa  this  is  found  midway 
Ut*erD  the  dams,  it  is  reasonable  to  expect  that  the  channel  will  both  widen  and 

CABBAOK  TREE  CBOSStNO. 

Tbe  bottom  connes  of  wing-dams  Nos.  14  and  39  were  laid  In  1883.  These  dams 
nn  completed  last  Jannary.  Tbey  have  shown  no  settlement.  No.  13  remains  no - 
Bsiibed.  Since  the  completion  of  Nos.  14  and  39  the  15-foot  mean  low-water  curve* 
Ure  approached  each  other  by  scour  alone  more  than  3,000  feet,  leaving  a  distance  of 
my  1,000  feet  to  overcome  to  join  these  curves  and  give  the  desired  depth  over  the 
_.;_    -  ™.    .  .  .  f  a  nhanneloverSOOfeetwide  andnowhere  less  thani20.5 

Before  any  work  was  done  this  depth  was  less  than 

LDKO  ISLAND  CB08B1N0. 

For  the  improvement  of  this  crossing  wing-dams  Nos.  36  Md  33  were  constructed. 
n>t;  reduce  the  width  of  the  river  from  3,100  to  1,300  feet.  Althnngb  these  dama 
V . ..1...  -t ..  -,-..  .,..; ...:„  ,„  ..„  .i.-_i..,g  settled  in  ft 
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Beforti  their  coDstructioD  so  feet  oontd  Dot  be  carried  over  the  OTOMiDE  atmeftnliigfa 
wat«r.  At  preseDt  there  is  a  23-foot  cbaiinel  Dot  Jess  than  300  feet  wide.  {Jetween 
the  damB  ils  width  is  more  than  1,000  feet.  This  iiuprovement  has  been  effected  bj 
MODt  aloDn. 


Dam  No,  31  was  begDD  io  May  and  work  npOD  it  is  still  in  progress.  Tbe  crest  of 
the  iiorlbom  half  of  tho  dam  la  at  present  at  about  mean  low  water,  that  of  tbe 
eoDiherti  half  from  3  to  6  feet  lover. 

The  shoal  uear  spar  buoy  No.  II  lias  been  removed.  A  oat  265  feet  wide  and  15  feet 
deep  at  meuu  low  water  was  made,  connectiDg  the  deep-wat«r  pockets  atmre  and 
below  the  shoal  and  easing  off  the  sharp  tiiru  formerly  existing  at  that  point.  Tbeie 
is  now  a  channel  23  feet  deep  nt  mean  high  water  and  nut  less  than  400  feet  wide, 
Before  viork  was  begun  there  was  less  than  20,5  feet  of  water. 

MI8CELLAKBOD8. 


The  BiR  Uap  Dam  has  settled  near  its  eastern  extremity  to  S  or  3  feet  below  mean 
low  water.  Philbrick's  Cat  Dam  has  settled  at  it«  soutbeni  end  aboat  tbe  same 
amoant.  The  uther  closing  damson  the  river  are  in  good  condition  and  show  no  signs 
of  settlement. 

Tha  river  is  now  in  mncli  better  condition  than  it  has  ever  before  been. 

Charisorthe  river  from  Fig  Island  to  Elba  bland  and  from  Elba  Island  to  Cockapor 
Island  nccompaay  this  report. 

The  following  tables  exbibit  tbe  work  done  during  fiscal  year  Just  closed  : 

JBTTT  WORK. 


Date.    ' 

F^b... 

stone. 

im 

13.1)83.(11 
II>,T4i.«3 

to.  STL  31 
10:H!l3S 

13.085.39 
17,6«.77 

ia,7ja.78 

OMtyd,. 

'^,r« 

isee. 

■■■l.70«.'«' 
3.020.01 

Tata 10^  0*5.80  I 


Loosllt;. 

Date. 

r^ 

,*™„ "?. 

.m. 

Especial  mention  deserves  to  be  made  of  the  faithful  and  efficient  services  rendered 
by  tile  assistants  connected  with  this  office. 

Very  respectfully,  yonr  obedient  servant, 

O.  M.  Carte  K, 
Firil  Lieut,  Corpt  of  Engimen. 

Col.  Q.  A.  GiLLMORB, 

Corpt  of  Engintera,  U.  S.  A. 
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CUNMEBCIAI. 


rMMk. .       Foreign  vaMclt. 


3>L  ,  M,  448 

388  '  482,(17     13,' 


1 

1 

1 

6 
S 

1 

i 

MS,  787 

S.8U 

IW'  wasM 

1B,0T8 

172.  M4 

3.,VH 

SM  ««;«» 

13.  aw 

S.984 

W3.HS 

»l.,.,« 

(M 

1,2M 

11,817 

aifl 

K 

S,«34 

131 

Its  ,      87,400      2.01S 


T-^ 

i™Si'- 

Tdotoflm. 
porU. 

Datiw  col- 
lM(«d. 

un 

1 

•Mie.MSIW 

378.782  00 
6«0,»T4  00 

Xl'.lM  00 
«M,434IM 

„ 

J^-^"j^- -.—---■-" 

2B,m;ewii» 

SH.SMZ1 

4>,  147  28 

Ny. 


Operations  for  improving  Savannah  River  between  the  cities  of  Aa- 
fnsta  and  Savannah  have  been  ^iried  on  with  inlermiesion  since  1881 
bf  means  of  three  appropriations,  aggregatinf;  tS-'i.OOO. 

An  examination  of  this  i>ortion  of  Savannah  Kiver  waa  made  under 
By  direction  in  September  and  October,  1880,  a  report  of  which,  dated   . 
wcember  22,  IBSO,  with  plan  of  improvement,  api>ears  in  Appendix  J 
f  AnnnKl  Report  of  Che  Chief  of  Engineers  for  ISSl,  and  is  printed  in 
Honse  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third  session. 
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The  distaiiee  betweea  the  cities  of  Angasta  aud  Savanaab  ia  esti- 
mated at  103  miles  in  a  atraigbt  line  aud  at  248  Diites  hy  river. 

For  a  (greater  part  of  the  year  the  river  was  found  to  be  navigable  for 
steamboats  drawing  from  4  to  5  feet,  but  during  the  dry  ee-ason  in 
autumn  the  river  is  very  low  at  various  places,  aud  boats  bad  then  to 
discharge  and  receive  their  cargoes  at  some  point  b3luw  Augusta. 

The  chief  obstructioi^s  to  navigation  were  found  to  comprise  shoals 
or  bars  of  sand,  snags,  floating  and  overhanging  trees,  and  pile  obstruc- 
tions. 

PROJECT  OP  EMPEOVEMENT. 

The  project  for  improving  the  river  recommended  in  my  report  of 
December  22,  1880,  comprises  the  following  works : 

(1)  Narrowing  the  river  by  low  wing-dams  where  excessive  widths 
produce  or  maintain  bars. 

(2)  Aiding  the  accumulation  of  silt  between  the  wing-dams  by  light 
hurdle  traverses. 

(3)  Protecting  the  banks  where  needed  by  thin  flexible  brush-mat- 
tresses, weighted  with  stone,  or  in  some  other  suitable  manner. 

(4)  (Jutting  off  projecting  points  of  land. 

(5)  Removing  existing  pile  obstructioifs. 

(6)  Bemoving  suags,  floating  timber,  and  overhanging  trees. 

(7)  Aiding  the  fonuatiou  of  the  low-water  channel  in  a  few  localities 
by  dredging. 

The  object  of  the  plan  of  improvement  is  to  procure  a  low-river  chan- 
nel of  uot  less  than  5  feet,  and  the  cost  of  the  works  is  estimated  at 
(91,000. 

OPEBATIOHS  PBIOB  TO  JU»E  30,  1884. 

In  accordance  with  the  project  a  snag-boat  was  constructed  to  re- 
move obstructions  from  the  river.  A  part  of  the  cost  of  building 
and  equipping  the  boat  was  paid  from  an  appropriation  for  improTing 
Altamahn  River,  Georgia. 

At  Gardner's  Bar,  opposite  the  lower  part  of  the  city  of  Angusta,  five 
wing-dams  were  built,  extending  a  length  of  about  2,000  feet  along  the 
left  or  South  Carolina  bank.  They  reduce  the  width  of  the  river,  origi- 
nally averaging  650  feet,  to  350  feet. 

At  Course's  Bar,  1  mile  lower  dowu,  one  wing-dam  was  built  and  the 
foundation  courses  of  two  other  dams  laid,  with  their  shore  ends  on  the 
left  bank  of  the  river. 

The  right  or  Georgia  bank  just  below  Gardner's  Bar  is  high  and  ab- 
rupt, and  had  been  cavii'g  for  many  years  at  an  average  rate  of  1^  feet 
per  annum.  Eight  prominent  points  of  this  bank  received  revetments 
aggregating  1,375  linear  feet  and  protecting  3,200  feet  of  the  bank. 

The  United  States  snag-boat  Toccoa  operated  at  a  number  of  places 
OQ  the  river  above  the  city  of  Savannah  and  removed  182  snags, "SI 
piles,  151  leaning  trees,  and  several  wrecks  of  flat-boats. 

OPEBATIONS  DDBINO  THB  FISCAL  YEAB  ENDING  JUNE  30,  1885. 

Operations  during  the  past  fiscal  yjar  were  carried  on  by  means  of 
the  appropriation  of  $15,000  made  by  the  act  approved  July  5,  1884. 

The  snag-boat  was  employed  part  of  the  year  in  removing  snags, 
trees,  and  other  obstructions. 

Work  on  wing-dams  and  bank  protection  was  done  at  Course's  Bar, 
Saod-Bar- Ferry  Bar,  and  Blue  Honse  Bar,  2,  4,  and  6  miles,  respect- 
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ively,  below  the  city  of  Aagasta.    The  wing-dams  at  the  bars  named 
were  bailt  by  contract.     As  the  methods  of  constractioii  of  both  (lama 
and  shore  protections  differed  somewhat  iVom  those  previously  em- 
ployed, the  fol'owiug  extract  fh}m  the  specification  is  given : 
Tbeilnms  niHconsutof  bniBh  made  into  rascinPsBDdlnnilcd  with  stone  or  stone  and 

Ciel.  The  faMJoes  may,  at  the  option  of  the  engineer  in  cbargo,  be  laid  one  at  a 
D  or  in  mats  except  where  the  wal«r  is  over  4  feift  deep,  when  they  ranst  l>e  mnde 
intomaliL  When  laid  in  shoal  water,  oi  whea  required  l>y  the  engineer  iti  charge,  the 
fueiucB  will  be  fastened  by  stakes.  There  aliall  bo,  wbeu  stsKua  are  used,  at  least 
t'oatahei  for  each  fascine,  or  for  each  font  in  length  of  mat.  TbpMi  Btakes  ahall  be 
il  leant  fi  feet  long  for  bottom  la.rerH,  ai|d  6  feet  long  for  tbe  upper  lavfl-s,  should  any 
btliid,  and  they  ninat  be  ilriven  nntll  their  heads  are  level  with  the  brunh. 

When  only  one  layer  of  fascines  is  laid  the  covering  of  etouo  may  be  from  ti  to  10 
iubrs  tbiclc. 

Wbeii  mure  than  one  layer  of  factnes  is  nsed  each  layer,  except  the  top  one,  eball 
be  entered  with  etone  or  coarse  gravel,  or  a  mixture  of  both,  from  4  to6invhee  in 
IhieiacM. 

Tfce  second  layer  of  hrnxh  shall  be  laid  from  5  to  8  feet  (im  may  be  required)  farther 
■stream  than  the  lower  layrr,  and  this  second  layer  ahall  bu  fualened  and  covered 
ulbe  lower;  and  additional  layers  shall  be  himilnrly  placed  and  covered t  except 
ibil  they  shall  be  placed  and  laid  each  about  2  feet  further  np-stream  than  the  one 
iiwediatcly  below  it,  and  the  top  layer  covered  witli  slooe,  m  deauribed  above,  where 
laDgle  layer  of  brush  is  nsed. 

Id  geoeral,  the  volume  of  the  stone  in  a  dam  after  it  shall  become  compacted  should 
MiFiceed  one-half  to  two-thirds  the  volnnie  of  the  fasciuea.  Where  coarse  grave]  U 
wd  it  Diay  be  necessary  to  apply  It  more  liberally. 

Hk  ■mount  of  atone  or  gravel  to  be  uaed  and  the  manner  of  distributiii);  it  wilt  be 
pmrribed  by  the  eUKineer  in  charge. 

it  the  jiiDctiire  of  each  dam  with  the  ahore  there  will  be  built  100  to  150  feet  of 
ibtw  protection,  'ib  to  60  feet  above  and  75  U)  100  feet  belun  tlie  center  line  of  the 

Thtae  shore  projectioua  will  consist  of  a  layer  of  fascines  or  loose  brnsb,  as  may  he 
nqniRd,  made  into  mats  sunk  at  the  foot  of  the  slope  of  the  bank,  extending  out  into 
Ik  river  and  np  the  slope  as  far  as  may  be  neccMsary,  anit  riprap  stone  will  be  dia- 
tiibated  over  said  mat  in  such  manner  an<l  in  such  quantity  as  wilt  be  designated  by 
Ibtfagineer  in  charge. 

Similar  shore  protections  may  also  be  required  at  other  points  of  the  baDkn,  lu  the 
wtion  of  the  river  indicated  in  these  specifications,  and  will  be  cotutructed  nbere- 
(rtr  required  by  the  engineer  in  charge. 

The  bank  will  be  trimmed  to  a  regular  slope,  and  all  trees,  stumps,  &.C.,  removed 
Mi)ra  the  building  at  the  shore  protection,  and  nS  extra  charge  for  auch  preparation 
«f  the  bank  will  he  allowed. 

Fucioes  shall  be  made  of  live  brush,  well  trimmed  end  closely  choked,  15  feet 
Iwg,  and  from  I'i  to  15  inches  in  diameter  at  the  butt,  and  lied  with  four  bands  of 
iHrn]  rope,  the  bauds  to  Im  »lac<'<l  as  the  engineer  in  charge  shall  approve.  When 
■ulfiDto  mats  they  will  lie  closely  packed  and  secured  by  at  least  three  pairs  of  bind- 
i>;  poles,  joined  by  ties  of  tarred  rope  not  more  than  3  feet  apart.  The  form  i>f  the 
Mtioes  will  be  slightly  tapering,  and  wheu  made  Into  mala  the  butls  will  be  side  by 
tlie. 

Hits  must  be  from  13  to  15  inchea  thick  at  the  butt  ends  of  the  fascines,  and  not 
ttalban  15  feet  wide. 

The  alone  must  be  of  a  kind  that  will  not  disintegrate  upon  exposure  to  the  at- 
'Maphere  or  wat«r.  Its  minimum  aize  for  top  covering  and  Hboro  projections  must  be 
'^Divalent  to  6-inch  cubes,  but  when  nsed  between  layers  of  brush  it  maybe  as  smalt 
u  coarse  gravel,  and  not  larger  than  a  6-inGb  cube  or  its  equivalent.  In  general 
psvel  will  not  he  used  except  l>etweeu  mats. 

For  measurement,  the  stone,  gravel,  and  fascines  will  be  piled  np  in  sqnare  piles, 
rithrr  on  shore  or  on  a  boat,  where  they  oau  be  accurately  measured.  The  broken  stone 
QDiit  weigh  not  less  than  2,700  pounds  to  the  cubic  yard. 

Ur.  Edward  H.  Qaynor  was  the  lowest  of  four  bidders  for  the  work 
Operations  under  bis  contract  were  commenced  April  19, 1886,  and  coo 
claded  Jnne30,18H5. 

At  Course's  Bar  two  wing-dams,  the  foundations  of  wbich  had  already 
been  laid,  were  completed,  antl  two  additional  dams  built. 

At  Sand- Bar-Ferry  Bar,  four  wing-dams  were  built  on  the  South 
Oarolina  side  of  the  river,  and  one  dam  on  the  Georgia  side,  with  the 
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necessary  shore  protections,  all  above  the  ferry  landiag, 
tbe  de|)tli  of  water  on  tbe  sboal  wbero  the  chaauel  crosses 
side  of  the  river  to  tbe  other. 

Two  pairs  of  wing  dams  were  built  at  Blae  House  Bar,  reducinj 
width  of  the  river,  formerly  about  650  feet,  to  400  feet ;  4,916  cubic  j 
of  fiificines  and  1,863  cubic  yards  of  atone  were  used  in  these  se^ 
works. 

Tbe  operations  of  the  United  States  snag- boat Toccoa  extended 
July  18, 1884,  to  January  23,  1385,  with  several  interruptions  on 
coant  of  tbe  high  stages  of  water.  The  greater  i)»rt  of  the  work 
done  on  the  reach  from  Cooney  Gut  Bar,  8  miles  below  Augusti 
Brigham  Bar,  62  miles  lower  down.  Nothing  bad  ever  been  done 
previously.  The  cbaunel  was  also  cleared  of  obstructions  on  tbe  19- 
reach  from  Brighain  Bar  to  the  lower  rnouth  of  King  Creek  Cat. 

The  operations  comprised  the  removal  of  358  suag.s,  11  large  cyp 
stumps,  3  piles,  :iS5  overhanging  trees,  and  the  wreck  of  a  flat-boa 

The  (lams  bnilt  under  the  last  contract  nre  of  too  recent  construe 
to  have  produced  any  considerable  effects.  With  the  exception  of  tl  ' 
localities  and  of  some  other  bars,  the  improvement  of  which  is  provi  |^ 
for  in  the  existing  project,  tbe  river  is  now  in  fair  condition  for  '■. 
water  navigation  from  Augusta  down  to  King  Creek  Cut-off,  a  distf 
of  118  miles.  Some  work,  however,  remains  to  be  doue  by  the  si 
boat  at  a  few  points  above  King  Creek,  and  ^so  between  that  place 
Savannah,  a  distance  of  165  miles. 

No  oi)eratious  are  conteTuplateil  during  the  present  ^rear  unless  fu 
are  provided  at  an  early  day  of  tbe  next  session  of  Congress. 

The  Savannah  Biver  from  Augusta  to  Savannah  forms  a  conven 
and  economical  transportation  route  for  agricultural  products  and  i 
chandise,  and  by  securing  a  better  low-river  depth  in  the  chaune 
navigation  large  tracts  of  country  on  both  sides  of  the  river  and  ab 
Augusta  will  be  materially  benefited.  It  is  desirable  that  a  suffici 
appropriation  should  be  made  by  Congress  to  complete  tbe  exist 
project. 

Tbis  TTork  io  located  in  the  collectiun  distrinl  of  Savnnnali,  Qo.  SaraiiDab 
n^areet  port  of  cutry.    Amount  of  duties  collected  io  18^4,  949,147.^. 

Since  the  plan  of  improvement  was  adopted  tbe  following  approp 
tioDS  have  been  made ; 

By  act  ofCoDKresa  approved  Harcli  3,  1681 $15, 

By  act  ofCoDgieBs  passed  ADjcaat  it,  1^)S2 23, 

By  act  of  Congress  approved  July  5, 1B84 15. 

.   Beceived  from  other  appToprlatians  for  use  of  snog' boat 


Of  this  amount  the  sum  of  (56,986.83  bad  been  expended  to  June 
1885. 

The  total  cost  of  tbe  existing  project  was  estimated  at  $91,000.  X 
not  now  prepared  to  say  that  this  amount  will  carry  the  work  to  co 
pletion.  The  improvement,  however,  as  far  as  it  goes,  will  extend  o^ 
all  tbe  bad  navigation,  so  as  to  utilize  all  tbe  work  done  as  far  as  p 
siblo. 

The  following  drawings  and  papsrs  are  transmitted  herewith : 

D  SavMinab,  cooipilod  from  Mill's  Atl 
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Beport  of  First  Lient.  Frederic  V.  Abbot,  Corps  of  Engineers,  in  local  obarge  of 
irorb  oil  wing-dams  and  shore  pTotections. 

Ueport  of  First  Lieut.  O.  M.  Carter,  Corps  of  Engineer^  in  local  cbarge  of  opera- 
tioDS  of  snag-boat. 

Money  statement. 

Joly  1, 1884,  amount  available »l,04l  12 

Amonnt  appropriated  by  act  approved  Jul;  5,  1SB4 15,0uO  00 

16,044  13 
JqIt  1, 1?85,  atnonot  expended  doring  Bsoal  year,  exolnstve  of 

oDlsUndingliabilitiiuiJuty  I,ld84 11,824  57 

Jnlyl,  1885,  oatatanditiK  liabilities 3,703  3B 

15,539  95 

J11I7I,  1885,  amonnt  avai  table 514  17 

I  Amonnt  (estimated)  reqniredfor  completion  of  existing  project Sli,  OOU  00 
Amount  that  can  be  profitably  expended  inliscal  year  ending  June  30,  ISH7    3(1,000  00 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  166e  and  1867. 


Bo.      KwM  of  bidden. 

PmcIdm     Stone 
P«r  cubic  pcTcnblo 

Gr»»el 

l|AtkiuAHofl>p>o-... 

I'Edw..^  H.O.jiior... 

3    J.E.  WdUr 

1    A.J.How«U 

to  *e       •!  w 

0  as        3  SI 

1  40            281 
I  87  1         3  47 

»17S 
0  47 

loa 

test 

6  57 
SM 
»17 

Beiriii  DeniDlxr  10,lg84,B,OI)0 

Do: 

Contract  awarded  to  Edward  H.  OaTiior  at  the  pricea  stated. 


bbport  op  ubutbnant  frbdbric  v.  abbot,  corps  of  knoinkeko. 

United  States  Enoiiibkr  Office, 

CAor/nlon,  S.  C,  Julg  I,  ir^. 
81B:  I  have  the  honor  to  submit  the  following  report  of  the  work  done  fnr  "  im- 
proTing  Sftvannab  River  below  Angusta,  Go.,"  ^r  the  fiscal  year  ending  Jane  30, 

Work  bas  bern  done  at  tbroe  pointo.  At  Course's  Bar,  abont  3  miles  below  the  oily 
of  Augnula,  the  system  of  wing-dams  begnn  anderihe  previone  appropriation  has  been 
partly  cDTnpl>-ted.  It  is  tbonght  that  enongh  has  been  done  to  remove  the  shoat  at 
ihii  point,  but,  as  the  work  was  completed  only  on  the  30th  day  of  June,  it  is  not  yet 
possble  to  make  any  definite  stntemenls  as  to  the  results  obtained.  As  the  system  is 
not  yet  rnmpleted  as  designed,  it  is  not  improbable  that  more  work  wilt  have  to  be 
done  St  thin  point. 

At  Sand- Bar-Ferry  Bar,  a  set  of  wing-dams  hae  been  bnilt  to  improve  the  crossing 
that  occurs  at  this  point.  As  the  appropriation  was  small,  only  the  most  important 
dams  designed  for  this  place  were  buitt.  After  observing  the  effect  of  what  has  been 
done,  a  smalt  amonnt  of  additional  work  will  probubty  be  all  that  will  be  needed  at 
this  point. 

At  Blue  Hoase  Bar,  a  little  further  down-stream,  a  set  of  wing-dams  boa  been  con- 
(tniote<l,  which  may  do  all  that  is  required  for  the  improvement  of  this  crossiug, 
mltaa  the  sand-bar  above  the  work  moves  down  the  stream,  in  (vhicb  cose  4ome  more 
^ork  will  probably  be  required.  The  object  which  has  been  kept  in  view  throiighoot 
in  expending  the  appropriation  has  been  to  do  thu  most  good  with  the  small  amount 
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of  moDey  aTailable,  with  the  idea  of  oompleting  the  improve  men  t  of  these  iIiobIb  if 
another  appropriation  for  this  river  is  maae. 

Mncb  credit  Is  dae  AsBistaut  EDgiaeer  B.  G.  Thomas,  who  hu  done  moat  excellent 
vork  on  this  river. 

Very  r«epectfallf,  fOnr  obedient  servant, 

Fredkkic  V.  Abbot, 
Fint  LUut.  of  Enginten. 

Col.   Q.   A.    OlLLHORE, 

Corpt  of  Enginmrt,  U.S.A. 


I.  Jf.  CARITR,  CORPS  OF  EXOIMBBSB. 


Colonel:  I  have  the  honor  to  submit  the  fblloning  report  of  operations  of  the 
United  Slates  snag-boat  Toccoa  for  the  fiscal  year  ending  Jnne  30,  1885 : 

The  boat  was  bailt  nudvryont  direction  in  1882,  and  hu  been  employed  dariog  the 
past  year  on  the  Altamaha  anil  Savannah  rivers. 


Operations  were  begnn  on  this  rivet  on  July  18,  1884,  and  were  snspended  on  Jann- 
tity  98,  1885,  the  appropriation  havinc  been  exhausted. 

The  principal  work  done  was  on  the  upper  portion  of  the  river,  between  Cooney 
Ont  Bar  and  Itrigbam's  Bar,  a  distance  of  63  miles.  No  work  had- ever  b«en 
done  here,  and  the  river  was  so  obstructed  as  to  be  practically  impassable  at  law 
stages.  A  great  deal  of  work  was  also  done  between  Brighara's  Bar  and  the  lower 
month  of  King  Creek  Cut-olF.  White  Woman's  Point  on  this  reach  had  been  for  sogie 
time  tile  nuper  limit  of  low-water  steamboat  navigation,  the  channel  beinn  completely 
blocked  with  logs  and  snam.  These  have  been  removed,  and  there  is  now  at  this 
point  a  good  channel  over  IlH)  feet  wide  and  64  feet  deep  at  low  water.  On  the  2Tth  of 
November  the  river  began  to  rise,  snd  the  only  work  possible  fronl  that  dale  nntil 
the  elose  of  operations  was  the  removal  of  dangerona  overhanging  trees. 

The  following  work  was  done  dnring  the  year: 

Snags  removed 358 

Cypress  stumps  removed Jl 

Wreck  (of  flat)  removed , I 

Piles  removed 3 

Overhanging  trees  removed .1(6 

One  hundred  and  seventy-five  aod  a  halfponndaofHercnles  powder  number  one  was 
used  in  cutting  otf  stnmpt,  logs,  and  suags  that  could  uot  be  removed  with  liie  sdsk- 
boat  hoisting  apparatus  alone.  With  thr  exct^ption  of  sand-bar«  at  Cooney  Gut,  Toll » 
Shoal,  Flowery  Gap,  and  Brigham's  Lauding,  Hie  river  is  in  fair  condition  from  An- 
gnsta  to  King  Creeu  Cut-off.  Soma  little  work  with  the  snag-boat  will  be  required 
at  Hungry  Swauip  and  Seven  f oint«.     The  lower  portiou  of  the  river  needs  atten- 

Charts  of  the  Savannah  Biver  from  Angusta  to  Saxon's  Landing  and  from  Saxon's 
Landing  to  Savannah,  compiled  from  Mills's  Atlae  of  South  Carolina,  accompany  this 
report..    While  not  strictly  accurate,  they  are  valuable,  aud  give  a  very  good  idea  of 

Duringthemonthof  February  the  boat  wasnndergolug  repairs.  Shewaslhoroagbly 
ovorbanied  in  every  part,  and  is  now  in  first-rate  condition.  ' 

Mr.  John  H.  WenterQeld  has  been  the  assistant  engineer  in  immediate  charge  of  the 
snag-boat  during  the  year.    Hisserviceshavebeencharacterized  by  marked  efficiency, 
Very  leepectfnUy,  your  obedient  servant, 

O.  M.  Carter, 
Firtt  Litvi.,Corpt  o/ Bngititrrt. 
Col.  Q.  A.  GiLLUORB, 

CoTp»  of  Engimeert,  U.S.  A. 
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IMPROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GEORGIA. 

Three  appropriations,  nggregatiug  $39,000,  have  been  made  by  Con- 
gress siiK'fl  18S0  for  improviug  Savuimiih  iiiver  between  tbe  city  of  Au- 
gusta, Ga.,  and  Trotter's  Shoal,  64  miles  above. 

Tbe  river  was  examined  under  my  direutioii  from  Augusta  up  to  the 
hewl  of  jioleboai  navigation,  near  Tallulah  Falls,  a  length  of  154  miles, 
in  November  and  December  1878.  My  report  thereon,  dated  February 
3,1879,  is  printed  in  Appendix  I  2,  Annual  Bejiort  of  tbe  Chief  of  En- 
gineers for  1879.  1 8tate<l  in  ttie  report  that  until  a  thorough  exaniina- 
doD  could  be  made  above  Trotter's  Shoal  any  money  that  might  be 
ijtpropnated  should  be  expended  upon  that  portiou  of  the  river  below 
said  shoal. 

Two  estimates  were  submitted,  viz : 

11)  Cost  of  improvJD);  the  river  for  pole-boat  chunnel,.  3  feel  by  30  feet, 

AufCDHlitlo  Trotter's  Sbual.M  miles W5,000 

l!j  Co»t  of  Bt«amboal  cbaoDel,  30  feet  by  BO  feet,  same  route 11»,  000 

Operations  have  been  carried  ou  in  conformity  to  the  first-named 
liroject, 

Tbe  obstructions  to  be  removed  under  the  adopted  project  are  uumer- 
DDB,  and  consist  chiefly  of  rocky  ledges  running  across  tbe  chaunels,  iso- 
lated bowlders  of  various  sizes,  aud  shoals  of  gravel. 

OPERATIONS  PBIOB  TO  JULY  1,  1884. 

The  river  was  more  or  less  improved  at  many  places  within  the  sec- 
tion embraced  in  the  project,  especially  in  the  lower  reach. 

Frum  tbe  canal  lock,  7  miles  above  Augusta,  to  Barksdale,  50  miles 
from  the  city,  a  chauuel  was  secured  through  the  obstructions  20  feet 
wide  and  2J  deep  at  summer  low  water.  The  work  consisted  in  remov- 
iiig  solid  ledge-rock,  bowblers,  and  gravel,  and  in  building  wing  dams 
fur  contracting  the  waterway,  the  dams  being  coustnicted  either  en- 
tirely of  broken  stone  or  of  brush  mattresses  aud  stone  combined  ;  4,094 
cubic  yards  of  ledge-rock,  37  cubic  yards  of  bowlders,  and  6:i  cubic  yards 
*f  gravel  were  removed, 

For  building  tbe  dams  nearly  GfilO  square  yards  of  brush  mattresses 
and  4,183  cubic  yards  of  broken  stone  were  used. 

Noupemtious  were  carried  ou  during  tbe  past  flscalyear,  as  the  balance 
of  funds  ou  hand  July  1, 18S4,  was  too  small  to  do  work  to  any  advan- 
tage, aud  uo  further  apjtropriatiou  bad  been  made  to  continue  the  ' 
provement. 

As  to  tbe  amount  of  commerce  and  navigation  to  be  bcneflte4l  by 
«oin|»letiUK  this  imijiovemeut,  I  beg  leave  to  refer  to  my  report  of  Feb. 
ruary  8, 1879.    No  additional  data  have  been  received  since  that  time. 

Au  examination  quite  recently  made  has  shown  that  where  tbe  chau' 
nel  was  deepened  and  widened  by  blasting  of  rock  the  river  has  been 
macb  improved.  Some  of  tbe  dams  put  in  for  ilie  removal  of  aiind' 
baiu  have  proved  effective,  but  in  many  cases  they  appear  to  have  failed, 
*R  ibe  works  were  not  suflicieutly  extensive  to  produce  tbe  desired  re 
anlts. 
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SiDce  the  work  of  improvement  was  commenced  the  following  appro- 
priations have  been  made : 

By  act  of  CoagreM  appro  vedJuoe  H,  1880 $16,000 

By  act  orCongress  approved  Uarcli  3,  ISdl 8,000 

By  act ofCoogniBspusaed  August:;,  18»3 15,000 

Total 39,000 

Of  this  amount  there  has  beenex|>ended  from  the  beginniDg  of  opera- 
tions to  Jane  60, 1885,  the  sum  of  $38,122.94. 

Money  statement. 

Jaly  1,  1884.  am<iDiit  available $Sn  06 

July  1,  18b5,  a  mo  nut  available 877  06 

(  Amoant  (Mtimated)  reqnireil  for  completioii  of  existing  project 6,  000  00 

<  Submitted  in  compliance  witli  reqaintmeDts  of  section  •!  of  river  and  ^ 

(      harbor  acts  ori866  and  1867. 


rkport  or  ugutenant  fredrric  v.  abbot,  c0bp8  of  bkamekka. 

Ukitbd  Statks  Enginkkr  Offick, 

CAarlwton,  S.  C,  J^tf  1, 18^5. 
Colonel;  Ibave  the  honor  to  sabmit  thefollovringreport  of  work  done  daring  the 
past  dncal  year  for  improving  Savaonab  Biver  above  Angusta,  Ga. 

No  work  ban  been  dune  during  the  last  tiscal  year.  An  examination  made  in  1885 
abowB  tliat  where  blasling  out  of  rcwk  was  done  the  river  haa  been  mnch  improved. 
Sonie  of  the  dame  put  iu  for  the  removal  of  sand-bura  have  proved  effective,  bat  in 
mauy  cases  no  good  geeiue  to  have  been  done,  as  the  works  were  not  snfflciently  ez- 
leDsive  to  produce  the  desired  reaotts. 
Respectfully  aubmitted. 

Frbdkric  T.  Abbot. 
^%nt  Liral.  #/  Emginten. 


Col.  Q,.  A.    GlLLHORB, 

Cdfyf  a/  A'a^iavar*,  U.  S.  A. 


N9. 


Of  (he  Bnm  of  $5,000  appropriated  by  act  of  Congress  approved  Mnrch 
3,  187(1,  $1,583.34  were  expended  during  the  fiscal  .rear  ending  Jone  30, 
1881,  in  the  partial  removal  of  the  wreck  of  a  large  timber  dry-dock 
which  was  snnh  in  the  middle  of  the  stream  during  the  late  eivit  war. 

There  appears  to  be  no  necessitt  for  any  further  improvement  of  the 
river  at  this  point,  and  no  appropriation  is  asked. 


Money  ttatement. 
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IMPBOTEMENT  OF  EOMEELY  MAE8H,  GEORGIA. 

Two  appropriatioDB,  a^gregatiDg  920,000,  bare  thaa  far  been  Diadeby 
Congress  for  itnproviug  Romerly  Marsh,  Georgia,  "by  the  route  desig- 
nated in  the  survey  of  tbe  engineers  as  route  ntimbered  foar."  Tbe  sum 
of  tSilWO  was  contributed  in  1883  for  facilitating  the  work  by  tbe  Georgia 
and  Florida  Steamboat  Company  under  conditions  stated  in  my  annual 
report  of  that  year  and  approved  liy  tbe  Department.  v.-jj 

Tbe  water  route  through  IComerly  Marsh  forms  a  part  of  the  inland 
passage  between  the  Savannah  liiver,  Georgia,  and  the  Saint  John's 
Biver,  Florida.  Romerly  Marsh  is  situated  to  the  southeast  of  Skiddi- 
way  Island,  between  Wassaw  Sound  on  the  north  and  Ossabaw  Sound 
OD  tbe  south. 

My  reiwrt,  dated  November  15, 1880,  of  an  examinat'on  of  Eomerly" 
^srsh,  made  under  my  direction  in  the  latter  part  of  the  year  1880, 
coutains  descriptions  of  four  different  routes  that  might  be  selected 
far  improve  Dae  nt,  with  estimate  of  cost  of  each.  The  report  is  printed 
u  Appendix  J  19  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
ISSl,  au(l  in  House  Ex.  Doc.  So.  19,  Forty-sixth  Congress,  third  session. 

PROJECT  OF  IMPEOTBMBMT. 

Route  anoiber  four,  named  in  tbe  act  of  Congress,  is  tbe  most  eaRt- 
erly  one  of  those  that  were  examined.  By  this  route  the  northerly  creek, 
known  as  Dead  Man's  Hammock  Creek,  which  flows  through  the  marsh 
and  empties  into  Wassaw  Sound  near  the  mouth  of  Bomerlj'  Marsh 
Creek,  is  to  be  connected  by  a  cntwith  Wassaw  Creek,  whioh  flows 
into  Odingsell  River  not  far  from  the  point  where  the  latter  empties 
into  Ossabaw  Sound.  Tbe  meifD  rise  and  fall  of  tbe  tides  is  here  about 
7  feet. 

By  this  route  the  existing  passage  through  Komerly  Marsh,  which  is 
exceedingly  crooked,  with  sharp  bends  and  insufficient  low-waterdeptbs, 
Till  be  avoided, and  replaced  by  one  which  can  be  navigated  with  much 
greater  convenience,  although  it  will  be  over  2  miles  longer. 

It  is  proposed  that  the  new  route  shall  have  not  less  than  7  feet  depth 
atmeanlow  tide,  with  aminimum  bottom  width  of  48  feet,  and  side  slopes 
of  one  height  to  three  base,  or  steeper,  if  practicable.  The  length  of  the 
cot  throngh  tbe  marah  will  be  1,156  yards. 

Tbe  cost  of  the  project  is  estimated  at  f  38,720. 

It  may  be  stated  that  if  the  improvement  of  route  numbered  four  had 
not  bfen  made  mandatory  by  Congress  that  route  wouhi  not  have  been 
selected.  The  intermittent  mt-t bod  oi  prosecuting  the  work,  fur  want  of 
money,  will  add  to  its  cost,  as  the  cut  can  receive  no  beoelit  from  the 
tidal  scour  until  it  has  been  carried  entirely  through ;  a  stage  uot  yet 
reached. 

OPERATIONS   PRIOE  TO  JULY  1,  1884. 

Dredging  operations  were  commenced  in  May,  1883.  and  carried  on 
nntil  December  of  tbe  same  year.  During  that  time  the  cut  was  opened 
to  a  length  of  1,0S0  linear  feet ;  abont  half  the  toial  required  length. 
This  cut  was  dredged  to  a  width  of  from  40  to  50  feet  at  bottom,  with 
7  feet  depth  below  the  level  of  low  water.  The  width  at  the  level  of 
tbe  marsh  varied  from  105  to  135  feet,  according  to  the  elevation  of  the 
gronud  above  low  water.  Seventy-four  thuos'ind  six  hundred  and  four- 
teen cubic  yarde  of  material  had  been  removed. 
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OPEBATIONS  DUBINO  THE  FISCAL  TEAR  ENDING  JUNE  30,   1885. 

An  approitriation  of  $10,000  for  continuing  the  improveaieiit  was 
made  by  the  act  of  Conpresa  approved  July  6,  1884.  Proposals  for 
dredging  were  invited  in  September,  but  none  were  received.  Under 
a  secoud  call,  dated  November  3, 1884,  two  proposals  were  received,  that 
of  Mr.  P.  Sanford  Koss,  of  Jersey  City,  N.  J.,  at2Iicents  per  cubic  yard 
being  the  lowest.  This  was  accepted  aod  a  contract  was  entered  into 
with  Mr.  Uoss. 

Operations  under  the  contract  were  commenced  in  March,  1885.  It 
was  found  impracticable  to  l>egiQ  extending  the  cut  at  once  for  the  rea- 
son that  during  the  suspension  of  work  for  fourteen  months  a  shoaling 
of  more  than  2  feetha^l  taken  place  throughout  the  entire  length  of  the 
iueomplete  cut,  while  its  low  water  width  had  diminished  sbont  30 feet. 
It  had,  therefore,  to  be  widened  and  deepened  to  allow  the  tug-boat  and 
scows  to  move  about.  Over  two-thirds  of  the  material  removeil  to  Juue 
30,  1885,  was  taken  out  for  the  purpose  of  restoring  the  depth  and  width 
originally  dredged.  The  net  advance  made  in  extending  the  work  to 
the  date  named  was  therefore  but  small,  only  70  linear  feet  having  been 
added  to  its  former  length,  makiug  its  total  length  on  June  30,  1720 
feet;  26,185  cubic  yards  of  material  bad,  at  that  date,  been  taken  oat 
under  the  existing  contract,  making  the  total  amount  removed  from  the 
beginning  of  operations  101,100  yards. 
OPBBATIONS  CONTEMPLATED   DURING    THE    PRESENT    FISCAL  YEAB. 

With  the  balance  available  July  1,  1885,  the  work  of  extending  the 
cut  southward  toward  Wassaw  Creek  will  be  continued  in  conformity 
to  the  existing  project. 

CONDITION  AND  EFFECTS  OF  THE  WOEK. 

The  cut,  as  far  as  it  has  progressed,  i«  at  present  in  good  order  and  of 
the  required  dimensions  as  to  width  and  depth,  but  the  balance  of  the 
funds  available  for  prosecuting  the  work  during  the  first  months  of  the 
piesent  flsciil  year  are  inadequate  tocomplete  it  to  its  full  length.  After 
suspending  operations  the  cut  will  undoubtedly  again  deteriorate,  as 
there  will  be  no  currents  through  it  and  the  inflowing  and  outdowing 
tides  will  deposit  sediment  and  wash  down  the  soft  banks.  In  the  case 
of  the  improvement  of  Romerly  Marsh  the  inex|iedieucy  of  making  in- 
euHtcient  appropriations  is  especially  evident,  since  no  benefit  whatever 
can  accrue  to  navigation  until  the  work  is  completed  throughout,  and  a 
considerable  )iortion  of  the  funds  periodically  supplied  must  be  expended 
iu  doing  part  of  the  work  over  again.  Under  these  circumstaucen  it  is 
'  probable  that  the  original  estimate  will  be  exceeded  by  at  least  $10,000 

The  inland  passage  between  Savannah,  Ga.,  and  Fernandina,  Fla., 
of  which  the  cut  now  in  progress  is  designed  to  form  a  part  in  place  of 
the  existing  cnwked  and  shallow  passage  through  Itomerly  Marsh,  is  an 
imi>ortant  and  valuable  commercial  route.  Remarks  on  this  subject 
were  made  in  my  annual  report  for  1880,  to  which  attention  is  respect- 
Inlly  invited. 

This  improveoieut  ia  located  in  the  collectioD  district  of  Savannah,  Ga.  Savanojik 
is  thu  Dearest  port  of  entry.     Amaant  of  dntiea  colUotod  in  1684,119,147.39. 

Since  this  improvement  was  commenced  the  following  appropriations 
have  been  made: 

By  act  of  Congress  passed  August  2,  I68i 110,000 

ByactofConijrcssapproved  July  5,  1834 10,000 

Total 90.000 
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The  total  expenditates  fVom  the  beginning  of  operationa  to  June  30, 
1835,  inclading  the  93,000  contributed  by  the  Bteamboat  company,  and 
ODtstandiog  liabilities,  were  $21,156.63. 

The  report  of  I<^rst  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  is  trans- 
mitted herewith. 

Money  statement. 

Juljl,  1834,  amonnt  available $29  41 

Amoaot  appropriated  by  act  approved  Jnlf  5,  1864 10,000  00 

10,  029  4t 
Jnlj  1,  tS8S,  amoDDt  expended  dariag  flsoal  year,  exaloBive  of 

oostaodiDg  liabiUties  Jnly  t,  1804 |3,8&1  90 

Jul;  1,  1(385,  onUtaDding  liabilitiea '^334  14 

' 6,186  01 

Jnljl,  1885,  amonDt  available 3,8«~S 

IAmoaat  (eelimsted)  required  for  completioD  of  ezistinK  project 14,  000  00 
AmoDDtthatcsu  beprofltably expended inflsaatyeareodiDKJuiieSD, 1867     14,000  00 
Bnbmitted  !□  aomplianoe  with  ceqairementa  of  aection  ^  of  river  and 
huboT  acts  of  186(i  aod  1867. 

SUtrttct  ofpropoiaU  for  dndging  in  Boxierln  Mari\,  Ooofyio,  opmei  Novmtbtr  17,  1884. 


lo.                                     Kamu'itf  biddon. 

SSS, 

pragna.  | 

«gj 

CoQtraet  awarded  to  P.  Sanford  Robs,  at  the  price  stated. 


RRPOBT  OS  LIBOTENANT  O.  M.  CABTXR,  CORPS  OW  ■MaiHERRS.. 

Unitrd  ST&Tsa  EiroiNBBR  Ovficb, 

Sarannah,  Ga.,  July  4, 1886. 

CoLONXL;  I  have  tbe  honor  to  BQbmit  the  folloniag  report  of  ofieiatinDB  for  improv- 
ing Eoaerly  Marab,  Georgia,  duriug  tbe  fiscal  year  eadinK  Jane  30,  1885. 

The  coDtraoI  for  dredging  this  cat  was  let  tci  P.  Sonford  Ross,  of  Jersey  City,  N.  J., 
ud  work  was  begaD  by  him  on  March  30.  For  want  of  funds  operations  haJl  been 
•upended  more  than  fonrteen  months.  The  cat  during  this  period  shoaled  an  aver- 
•g»  of  more  than  U  feet  throughuut  its  length  and  its  low-nnter  width  diminished  30 
bM. 

It  was  specified  in  the  n 
ttnBod  "on  the  present  plan." 
to  deepen  it  to  7  feet  at  mean  low  water,  to  allow  the  operation  of  the  tng  and  sbows. 
Tw«nt;  thousand  seven  hundred  and  fifty-two  and  eighty-two  hundredths  onbio  yarda 


April.  1885.. 
Jnw,USS.. 


I.TOiK 
2,1U  SO 
l,8l»3e 


Very  rcapectfally,  yoax  abedlent  at 

Col.  Q.  A.  GiiiHORB, 

Corps  of  EttgiRiiT*,  U.  8.  A. 
77BMO 
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IMPBOVEMEKT  OF  ALTAMAHA  RIVER,  GEORGIA. 

Three  appropriations,  aggregating  $35,000,  have  thus  far  been  made 
by  CougreBS  for  improving  AlUmaha  Kiver,  Georgia. 

The  Altamaha  is  the  most  important  river  in  Georgia  lying  entirely 
within  the  boondarieB  of  that  State.  Il  ia  formed  by  the  conflnence  of 
the  Oconee  and  Ocmulgee.  Its  length  isl65milea,witha80uthea8t«Tlj 
couFBe,  and  it  empties  into  the  Atlantic  Ocean  throngb  Altamaha  Sound, 
below  the  town  of  Darien. 

The  river  was  examined  under  my  direction  in  the  latter  part  of  the 
year  1880.  My  report,  dated  November  27, 1880,  with  project  of  im- 
provement, is  printed  in  Appendix  J  9,  Annual  Report  of  the  Chief  of 
Engineers  for  1881,  »nd  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Oon- 
gross,  third  session. 

The  chief  obstructions  to  the  aavigation  of  the  Altamaha  consist  in 
Tock  ledges  ranoing  nearly  across  the  river,  sand-bars,  and  snags. 

PROJECT  OF  IHPBOTEHBNT. 

The  project  contemplates  the  establishment  of  a  steamboat  channel 
of  80  feet  width  and  3  feet  depth  at  low-river  stage,  the  cost  of  which 
wan  very  roughly  estimated  at  $60,000.  This  will  probably  need  to  be 
increased,  as  stated  in  previous  roports.  This  estimate  provides  for 
the  removal  of  about  10.500  cubic  yards  of  rock,  of  an  old  wreck  and 
pile  obstructions,  and  of  several  thousand  snags,  all  in  the  fVesh-wat«r 
reaches  of  the  river,  and  also  for  the  dredging  of  abont  8,000  cubic  yards 
of  material  in  the  vicinity  of  Darien.  The  cost  of  improving  localities 
where  sand-bars  occur  is  included  in  the  estimate,  but  the  latter  is  bnt 
roughly  approximate  in  that  respect.  1  said  in  my  fiist  report  that 
these  places  should  be  instrumentally  surveyed  before  a  proper  plan 
for  improving  then)  can  be  devised. 

OPERATIONS  PRIOR  TO  JONE  30,  1884. 

At  two  points  of  the  river,  known  as  Town  Bluff  and  Piney  Bluff,  Ig 
and  19J  miles,  respectively,  from  the  confluence  of  the  Oconee  anA  Oc- 
mulgee, a  channel  was  cut  through  the  obstructing  ledges  of  rock.  In 
twtb  localities  a  passage  was  opened  of  a  minimum  width  of  100  feet, 
with  4  feet  depth  at  low-river  stage. 

The  United  States  snag-boat  Toccoa  was  employed  for  about  five 
mouths,  with  several  interruptions,  caused  by  high  water  between  Da- 
rien and  Uhoopee  White  Blnff,  a  distance  of  115  miles,  removing  323 
snags,  2  piles,  and  185  leaning  trees. 

OPERATIONS  DURING  THE  FISOAL  YEAR  ENDING  JUNE   30,  1885. 

For  continuing  the  work  of  improvement  an  appropriation  of  $15,000 
was  made  by  the  act  approved  July  5, 1884. 

The  opvrations  consiated  essentially  in  constructing  a  training-wall 
with  auxiliary  works  for  inii»roving  the  crossing  at  Beard's  Bluff,  in  re- 
moving obstructions  by  the  snag-boat,  and  in  local  surveys. 

Pro[>osals  were  invited  September  18,  1884,  for  building  wing-dams 
and  shore  protections  at  Beard's  Bluff  and  Marrowbone  bars,  63  and 
68  mileB,  respectively,  below  the  confluence  of  Oconee  and  Ocmulgee 
rivers. 
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Tbe  followiDg:  is  an  <Bxtract  ftom  the  epeoiflcations  for  tbe  work : 

The  daiDH  will  coneiat  of  bruib  made  into  faacines  and  loaded  witb  atoDe  or  stone 
and  gravel.  The  fascinea  may,  at  tbe  option  of  the  eDgioeer  in  charge,  be  laid  one  at 
*tiiii«  or  in  mata,  except  where  the  wat«r]Hover4  feet  deep,  when  they  must  be 
inade  into  mats.  When  laid  in  shoal  wat«r,  or  when  required  by  the  engineer  in 
charge,  the  faacines  wilt  be  fastened  by  stakes.  There  Bholl  be,  when  atahes  are  used, 
at  least  two  stakes  for  each  fascine,  or  for  each  ft>ot  in  length  of  mat.  These  stakes 
aball  be  at  leant  5  feet  long  for  bottom  layers,  nnd  6  feet  long  for  the  upper  tayeia, 
shtmld  any  belaid,  and  they  mnst  be  di'ivennntl]  their  heads  are  level  with  the  brnsh. 

Wlten  only  one  layer  of  fascines  is  laid,  the  covering  of  stone  may  be  from  6  to  10 
inches  thick. 

When  more  than  one  layer  of  fascines  is  nsed,  each  layer,  except  the  top  one,  shall 
beooTered  with  stone  or  ooarse  gravel,  or  auiixtnre  of  botli,  from  4  to  ^  inches  in 
Uiiekn<>Bs. 

The  second  layer  of  brnsh  shall  be  laid  from  5  to  8  feet  (as  may  be  reqnired)  further 
np-atretun  than  the  lower  layer,  and  this  second  layer  shall  be  fastened  and  covered  as 
me  lower;  and  additional  layerssfaail  be  similarly  placed  and  covered,  except  that 
(bits  ihatl  be  placed  and  laid  eaeh  abont  i  feet  fnrther  Dp-stream  than  the  one  tin- 
macBately  below  it,  and  the  top  layer  covered  with  stone,  as  described  above,  where 
aaingle  layer  of  broah  is  nsed. 

In  general  the  volume  of  the  stone  in  a  dam  after  it  shall  have  become  compacted 
ihonid  not  exceed  one-half  to  two-thirds  the  volnme  of  tbe  fascines.  Where  ooane 
pBvel  is  need  instead  of  stone  it  may  be  necessary  to  apply  it  more  liberally. 

The  quantity  of  stone  or  gravel  to  be  nsed,  and  tbe  manner  of  distribntlng  it,  will 
tw  prescribed  by  the  engineer  in  charge. 

At  the  juncture  of  each  dam  with  the  shore  there  will  be  bnilt  100  to  150  feet  of 
■tore  protection.  ti5  to5D  feet  above,  and  75  to  100  feet  below  tbe  center  line  of  the  dam. 

The«e  shore  protections  will  consist  of  a  layer  of  faseiaea  or  loose  brush,  as  may  be 
Hqnited,  made  into  mata  sunk  at  the  foot  of  tbe  slope  of  the  bank,  extending  out  into 
llie  river  and  op  the  slope  as  far  as  may  be  neoeaawy,  and  riprap  stone  wul  bis  dis- 
tributed over  said  mats  in  sncb  a  manner  and  in  snch  quantity  as  will  be  designated 
by  the  engineer  in  ehar^. 

SiQiiluT  shore  protections  may  also  be  reqnired  at  other  points  Of  the  banka,  in  the 
KCtioQ  ol  tlio  river  indicated  in  these  speoineationa,  and  will  be  con8truot«d  wherever 
leqoiFed  by  the  engineer  in  charge. 

The  bank  will  be  trimmed  to  a  regular  slope,  and  all  treee,  stamps,  &«.,  removed 
More  the  bnilding  of  the  shore  protection,  and  no  extra  charge  for  snch  preparation 
of  the  bank  will  be  allowed. 

ve  brash,  well 

smeteratthel , 

n  charge  shall  apprnve.    When  made  into 
i  by  at  least  three  paiis  of  binding  poles, 
1  2  feet  apart.     The  form  of  the  fascines 
will  be  slightly  tapering,  and  when  made  into  mats  the  biitta  will  bo  side  by  side. 

Hats  mnst  be  from  12  to  113  inchoe  thick  at  thR  bntt  nnda  of  the  fascines,  aud  not 
Ites  than  15  feet  wide. 

The  lowest  of  the  three  proposals  received  ander  the  call  was  that  of 
Mr.  Edward  H,  (layuor,  with  vhom  a  contract  was  made. 

Work  uuder  this  contract  was  confined  to  improviog  Beard's  Bluff 
Bar.  which  is  formed  by  the  abrnpt  widening  of  the  river  at  its  junction 
with  Beard'ii  Bluff  Lake,  a  sheet  of  water  about  a  mile  in  length.  To 
concentrate  the  currents  of  the  channel  on  the  shoal,  a  training-wall  or 
jetty  was  constructed  extending  downstream  from  the  saud-spit  sep- 
arating rirer  and  lake.  The  jetty  is  1,744  feet  long  and  is  formed  of  two 
coarses  of  fascine  mattresses,  15  feet  wide  and  from  2  to  3J  feet  thick, 
covered  on  the  avemge  with  8  inches  of  stone  and  4  inches  of  gravel. 
Two  spurs,  eaeh  about  30  feet  long,  were  built  on  the  channel  aide  of 
the  upper  portion  of  the  jetty.  Below  the  down-stream  end  of  the  jetty, 
where  the  increased  currents  of  the  river  strike  the  opposite  bluBy  and 
concave  bank,  500  linear  feet  of  shore  protection  formed  of  fascines  was 
partly  bnilt,  which,  when  finished,  will  extend  from  '6  feet  below  low-river 
stage  to  10  feet  above  that  line. 

Iq  constructing  these  several  works,  3,050.85  cubic  yards  of  fascines, 
650  cubic  yards  of  atone,  and  300  cubic  yards  of  gravel  were  nsed.    Op- 
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eratioDS  were  commenced  in  December,  1884,  suspended  Febniary  3, 
1885,  OD  accoQQt  of  heavy  fresbets  in  the  river,  renewed  May  19, 1885, 
and  were  in  progress  at  tbe  close  of  the  fiscal  year. 

The  United  Stat«8  snag-boat  Toccoa  worked  Ohoopee  White  Bluff  and 
Bump's  Field  Landing,  a  distance  of  97  miles,  and  removed  32  snags 
and  logs  and  433  overhanging  trees.  A  very  low  stage  of  river  being 
ueeded  for  the  larger  part  of  snagging  operations,  the  boat  which  draws 
3^feetof  water  wilt  not  be  of  mtmh  further  use  on  tbe  Altamaba.  There 
are  a  number  of  bars  in  the  channel  which  tbe  boat  cannot  pass  at  low- 
river  stage. 

OOHDITION  ANB  EFFECTS  OP  THB  WOBK. 

As  results  of  the  work  thus  far  done  it  can  be  stated  that  a  good  chan- 
nel at  least  100  feet  wide  and  4  feet  deep  at  low  water,  saitable  for  rafte 
and  light-draught  steamboats,  now  exists  from  Lumber  City,  on  the  Oo- 
mnlgee,  to  some  distance  below  Piney  Bluff,  over  50  miles.  The  depths 
at  the  crossing  of  Beard's  Bluff  Bar,  which  were  previously  less  than 
2  feet,  have  already  becu  increased  from  1  to  2  feet.  The  lower  reaches 
of  tbe  Altamaba,  from  Darien  to  Steamboat  Ont,  55  miles,  have  been 
well  cleared  by  the  operations  of  the  snag-boat.  Numerous  obstructions 
were  likewise  removed  between  Steamboat  Landing  and  Ohoopee  White 
BluGT,  a  distance  of  60  miles,  but  some  further  work,  which  can  be  done 
only  at  iow-river  stage,  is  required  to  secure  an  unobstructed  cbanneL 

The  improvements  effected  at  Town  Bluff,  Piney  Bluff,  and  Beard's 
Blnff  are  permanent.  Some  attention  must  be  given  to  the  channels 
formerly  infested  with  snags  and  logs  to  prevent  a  re-formation  of  (sim- 
ilar obstructions. 

OFBEA.TIONS  CONTEMPLATED   DUBING   THE    PRESENT   FISCAL   TEAR. 

With  the  balance  available  July  1, 1885,  the  work  at  Beard's  Blufi 
Bar  will  be  completed  by  adding  four  spurs  to  the  training- wall,  and 
some  of  the  obstructions  which  can  be  reached  only  at  low-river  sUige 
will  be  removed  by  hired  labor. 

I  have  referred  in  former  anuual  reports  to  the  importance  ot  the  AI- 
tamaha  River  as  offering  an  economical  and  convenient  route  for  carry- 
ing the  products  of  the  forests  and  rice  fields  of  a  large  portion  of  the 
State  of  Georgia  to  the  seaboard.  From  the  report  of  my  assistant, 
First  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  it  appears  that  the  ship- 
ments of  lumber  from  tbe  Altamaba  for  the  year  ending  June  30, 1885, 
amounted  to  72,907,896  feet.  Only  one  steamboat  is  at  present  plying 
on  the  river;  the  value  of  it«  freight  is  estimated  at  over  $200,000  an- 
nually. 

Considering  the  comparatively  small  cost  of  improving  this  valuable 
river,  it  is  recommended  that  an  appropriation  be  made  to  complete  the 
project  without  delay. 

This  work  In  located  in  tbe  oollectiou  district  of  Bmnanick,  Gu.  Unrien  is  the 
nearest  portof  entrv.  The  total  collections  of  the  oustoiii-honae  at  Darieu  iu  the  year 
1884  «  ere  t9,6t^-''i0. 

Since  theesistiugproject  for  improving  &.ltamahaBiver  wa8a4lopted 
the  following  appropriations  have  been  made  for  tbe  work: 

By  act  of  Cougresf)  approved  Maicli  3,1881 |5,l»0 

Byactof  Congress  passed  Angnat  3,  IS-^-i 15,000 

B;  act  of  CoDgcew  approved  Jul;  5, 1>$84 15,000 

Total 35,000 

I.., I,     :   ..CioO^lc 
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Of  this  atDoaot  there  has  been  expended  to  the  close  of  the  fiscal  year 
€Ddiiig  Jane  30,  1885,  inclDding  ontstandiog  liabilities,  the  sum  of 
•32,085.34. 

An  additional  sam  of  $10,000  is  required  to  be  appropriated  to  com- 
plete the  project. 

The  following drawiDg  and  papers  are  herewith  transmitted: 

1)  Sketch  of  Beard's  BluCF  Bar. 

S)  Two  ri-porle  <if  FiraC  Lieut.  O.  M.  Carter,  Corpa  of  Enpnenrs. 

(3]  A  table  of  comuercial  statietica  fuTnigheid  by  IbecoUeotorof  tfaeport  orDorieti. 

Money  statement. 

Jiljl.  1884,  HnionDt  aToilable 1374  T5 

Aiwant  appropriated  by  act  approved  July  5,  1684. 15,000  00 

15,:(74  75 
Mj  I,  1880,  amoiint  eipnnded  dnrinfi;  fiscal  yeai,  exclusive  of 

ratstonding  liabilities  July  1,  1684 |9,265  00 

JiItL  ie8&,  oatBUadipg  likbtlitiea 3,195  09 

12,460  08 

Ji!;  1, 18ffi,ainoant  available 3,914  66 

IJUnoDnt  (eetimated)  reqaired  for  completion  of  existing  project 10,000  00 
Amonnl  that  can  be  profitably  expende<l  in  fiacal  year  ending  J  nne  30,  IStfl'    40, 000  00 
Sobmitted  in  conipliaDce  with  reqairenients  of  eectioo  3  of  river  and 
harbor  acta  of  1066  and  1S6T. 


1  I  AtUiu  A  Hofflnu  fl  46 

1  ;KdwaTdH.O*;Dor.  1  IT 

I    A.J.HawsU 1B3 


log    work    Bad 
monlUy  piOKnM. 


k>  reaalred  br 

■DMlOMtJail. 


Coutraot  awarded  to  Edward  H.  Gaynor,  at  tbe  prices  stated. 


RBPORTS  OF   UKUTXNAMT  O.    M,   CARTXX,   CORPS   O 
1. 


BN0INEER8. 


UKITRD  STATRS  ENaiKKSR  Officr, 

Savannati,  Oa.,  Julg  11,  1885. 
Colonkl:  I  have  the  honor  to  submit  thefoUowiDfcreport  of  operations  for  improv- 
m  AlUinaha  River,  Georgia,  during  the  fiscal  year  ending  June  30,  1885.    The  work 
ui  couHisted  in  the  improvement  in  the  cbattnel  over  the  bar  at  Beard's  Blnff,  and  in 
tht  employment  of  tbe  snag-boat  ToccoR. 

beard's  bluff  bar. 

This  bar  is  33  miles  by  river  from  Doctortown.  It  in  found  by  the  abrupt  widening 
Wlbe  river  at  its  innctionwitb  Beard's  Bluff  Lake,  a  sheet  of  water  about  I  mile  long. 
JtM  left  bank  of  the  river  below  the  month  of  the  lake  is  from  30  to  35  feet  high.  It 
u composed  of  coame  alluvial  saud,  and  washes  badly.  The  right  bank  is  lower,  is 
•Tarflowed  at  evary  freshet,  is  covered  with  a  urowth  of  ([um  and  cypress,  and  ia 
o^ed  very  little.   Thebar  is  formed  of  coarse,  ahifting  sand.   To  secure  the  removal 
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of  tbe  bar  by  aoonr,  a  training-wall  was  pmjeoted  to  eitend  down-atroam  fcDm  tbe 
islanil,  aa  ahown  in  tbe  aketcli  hfreirith.  Souit)  gliore  protection  along  the  concave 
bank  wan  also  inclnded  in  the  project. 

The  contract  for  the  work  was  let  to  Mr.  Edward  H.  Qaynor,  of  Savannah,  Qa.,  on 
Deoember  5,  l!464,  and  operatiooB  were  began  by  him  on  the  'i7th  of  the  same  month. 
Tbe  training-wall  was  constructed  of  mattressea  of  tmss  fascines  loaded  witb  8  inches 
of  riprap  stone  and  4  iucbes  of  gravel.  These  mattresses  were  15  feet  wide,  of  vary- 
ing length,  and  from  2  h  "''''"'  '  n..  .  . 
0ODl»Dcl«d  together  by  tl 
pendicular  and  tbe  top  ones  parallel  t^ 

A  general  cross-section  of  a  ■""•'■™"' 


follows:   ^mg_|_u|_|m^.  ^^^  onter  "oatob-atone"  faacioea  being  de- 

aigned  to  bold  ihe  loadinc  material.  A  heavy  freshet  in  tbe  river  can»«d  the  ui»- 
pension  of  the  work  from  February  3  to  Hay  19.  That  portion  of  tbe  traJDiDg-waU 
constructed  Iwfore  the  Bunpensiuu  of  operations  was  found,  upon  resuDiing  work,  to 
have  HUffercd  no  damage  whatever.  The  jftty  has  been  ext«iidi-cl  to  a  tolal  length 
of  1,744.2  feet,  ending  in  a  toe  45  feet  in  width.  Two  spura  at  right  angles  to  Ihe 
axes  of  tbe  Jetty  have  been  constrncted.  Four  more  are  to  be  built  to  prevent  possi- 
ble scour,  and  cooaeqaent  undermining  of  the  work.  Five  hundred  linear  Teet  of 
shore  protectinu  have  been  partially  constructed.  Tbe  sbore  protection  will  extend 
about  150  feet  further  down-stream  when  completed.  It  will  reacb  from  J  feet  below 
extreme  low  water  to  about  10  feet  above.  The  fascines  oumprising  tbe  shore  protee- 
tion  have  been  well  staked  to  tbe  bank. 

The  Tolloning  amount  of  material  baa  been  expended  in  bringing  ap  tbe  work  to 
tbe  oloae  of  tbe  fiscal  year : 


Chsnurter  of  work. 

I  Oubic  yonfr  i  Oub%c  yardt.  I  0 

TntnlDE-will fos.Tl  fcliM.TO  1 

Shore  proUolloD M.  19  |  W1.15  I... 

Total ,". '  M8.BS  I         MM.ls 


A  detailed  survey  Jnat  made  shows  that  already,  in  its  incomplete  itate,  the  work 
is  beginning  to  develop  favorable  results.  There  is  from  I  to  i  feet  more  water  over 
tbe  bar  than  at  a  corresponding  stage  before  tbe  training- wall  was  bnilt. 

Tbe  sand  is  filling  in  along  the  jetty  and  between  the  gpnra,  and  tbe  peruianeney  of 
the  work  seems  to  be  establiabed. 

Mr.  W.  B,  Ross  baa  been  the  efficient  assistant  engineer  in  local  charge  of  the  work 
during  the  year. 

Very  respectfnlly,  your  obedient  servant, 

O.  M.  C&RTSB, 

Finl  Lieut.,  Corpt  of  Engiiteeri. 
Col.  Q.  A.  GuXHORS, 

CorpB  of  Engiiuen,  V.  S.  A. 


Unitkd  States  Enoikikr  OiriCK, 

SavantiA,  Oa.,  Jnlg  7, 188S. 
Colonel:  I  bave  the  honor  to  anbmit  the  following  report  of  operations  of  tbe 
United  States  snag-boat  Toccoa  for  tlie  fiscal  year  ending  June  JQ,  1685. 

Tbe  boat  wasbnitt  under  yonr  direction  in  IB-^iiAnd  baa  been  employed  dnring  tha 
paat  year  on  the  Altamaha  and  Savannah  rivers. 
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hifb  tbtt  ao  vork  coald  be  done.  Opar&tioDi  wnre  carried  on  between  Ohooppe  Whit« 
BlulFsad  Rump's  Field  Landing,  a  distauoeof  97  Diilw.  Tbe  tbUowiag  isasumuiarr 
or  the  work  done : 

Logs  uid  Bua)^  removed 3S 

OTtrhuiEiiig  trees 433 

Tlte  work  of  Haagging  haa  now  so  fur  advanced  on  tbia  river  that  bat  tittle  can  be 
doDf  towards  remoTiug  obstriictjnns  to  I(iw-wat«r  naviKatlon  wben  the  Doctortown 
gsnae  reads  more  than  4  feet.  An  extreme  low  stage  is  necitssary  for  much  work,  and 
■I  this  period  the  snag-boat's  draught  of  water  (3.5  feet)  will  iint  allow  her  tn  nxvi- 
nte  the  river.  The  following  bars  cannot  be  pnaeed  by  the  Toccua  with  the  gange  kt 
DMtnrtown  reading  3  feet  (Conper  Bar,  at  mean  low  wa  ter) :  Mornley  Island  Bar,  bar 
il  Hiller  Lake  Cut-off.  Oglethorpe  Bluff  Bar,  Marrowbone  Bar,  iind  bar»<  at  OUoopee 
Cin  and  Ohoopee  White  Bluff'.  It  will  be  seen  from  the  above  that  the  stage  at  whiob 
tLe«nag-boat  can  operal«  to  the  greatest  advantage  is  confined  to  very  narrow  limit*. 

There  is  at  present  only  one  steamboat  plyini;  on  the  river.  Her  owner.  Hr.  K.  L. 
Hicks,  estimates  the  valae  pf  freight  handled  annually  by  bia  luat  at>  (202,500. 

Ur,  £.  C.  Davia,  deputy  collectoT  of  the  port  of  Darien,  gives  the  ahipmeuts  of  lum- 
Wfrom  the  Allamaba  ^iver  for  the  year  ending  June  .10, 1885,  0x73,907,896  feet.    Of 
lliiianioant  59.352,0^8  feet  passed  through  Darien. 
Very  reaped tfully,  your  obedient  servant, 

CM.  C&BTER, 

Col.  Q.  A..  GiLLMOItB,  Fir$l  Litut.,  Corp$  of  Engineert. 

Cory$ of  Enginetrt,  P.  3.  J. 
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IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGU. 

The  HppropriatiODs  made  by  Goo^ess  since  1879  for  improviDg  Bnins- 
"wick  H»rtK)r,  0«orgia,  in  conformity  to  the  existing  project,  aggregate 
$70,000.  Previous  to  beginning  operations  nnder  this  project,  an  appro- 
priation of  $10,000  had  been  made  by  the  act  approved  Jaly  4,  IS-"^ 
and  expended  in  partially  removing  a  shoal  in  the  same  localit;  at  which 
improvements  have  recently  been  made. 

The  existing  project  contemplates  the  constructionof  a  jettyprojectingf 
from  the  most  easterly  point  of  Buzzard  Island,  located  approximately 
parallel  to,  and  about  1,U00  feet  distant  from,  the  opposite  sboro,  for 
the  pnrpose  of  contracting  the  water-way  and  concentrating  the  currents. 
It  provides,  also,  for  more  or  less  dredging  where  it  is  necessary  to  aid 
the  action  of  the  curreiite  in  dee|>eDing  the  channel. 

The  object  of  these  operations  is  to  establish  and  maintain  a  ship- 
channel  of  15  feet  depth  at  mean  low  water  through  the  shoal  situated 
about  a  mile  t>eIow  the  city  of  Brunswick,  where  heretofore  there  ex- 
isted a  low-water  depth  only  9  feet.  The  cost  of  the  project  was  esti- 
mated at  173,187.60. 

No  estimates  were  inclnded  in  this  plan  for  works  at  the  opt>er  end 
of  Buzzard's  Island  or  elsewhere  that  might  eventually  be  necessary 
for  increasing  the  ebb  flow  of  Brunswick  River  fEast  River). 

I  have  stated  in  previons  annual  reports  that  m  order  to  fully  att^n 
the  object  in  view  the  original  estimates  will  be  considerably  increased. 

The  cost  of  dredffing  has  been  largely  increased,  both  in  regard  to 
the  price  paid  per  cubic  yard  and  the  amount  of  material  to  be  removed, 
and  the  jetty  requires  to  be  raised  to  a  greater  height  to  be  effective. 
A  few  short  spur-jetties  may  be  needed  on  the  left  bank,  opposite  the 
jetty,  iu  order  to  contract  the  waterway. 

These  were  not  included  in  the  original  project,  as  it  was  then  thought 
that  sufficient  contraction  would  be  secured  by  piers  and  wharves  to  be 
«onstnictetl  by  the  riparian  owners,  but  no  such  improvements  have 
been  made.  A  sill-dam  should  be  built  across  the  main  stream  (Tnrtle 
River),  from  the  upper  end  of  Buzzard's  Island  to  the  opposite  shore  of 
Blythe  Island,  to  deflect  a  larger  volume  of  water  at  ebb  tide  into  East 
or  Brunswick  River.  More  or  less  dredging  is  also  needed  in  the  vicinity 
and  for  the  same  purpose.  Additional  appropriations,  aggregating  from 
$115,000  to  $120,000,  will  have  to  be  made  for  carrying  out  the  enlarged 
project,  more  especially  for  work  at  the  upper  confluence  of  Turtle  and 
Brunswick  rivers,  not  inolndetl  iu  the  original  plan. 

OPERATIONS  PEIOE  TO  JULY   1,  1884. 

The  main  tineofthd  jetty  had  been  laid  to  a  length  of  4,199  feet.  Its 
head  reaches  the  18-foot  low-water  curve  of  Turtle  River.  Its  upper 
end  being  located  at  some  distance  from  the  projecting  point  of  the  east 
shore  of  Buzzard's  Island,  it  is  joined  to  it  by  a  spur  or  return  face  of 
310  feet  leugth.  This  spur  and  the  npxt  adjoiniug  780  linear  feet  of 
the  jetty  are  formed  of  palmetto  cribs  filled  with  brush  and  dredged 
material,  and  topped  off  with  i  iprap  stone.  The  depths  of  water  vnry 
here  from  Iu  to  16  feet  and  over  at  low  tide.  The  crest  of  the  work 
reaches  up  to  within  a  few  feet  of  that  level.  The  remaining  portion  of 
the  jetty,  3,419  linear  feet,  built  of  double-raft  mattresses,  overlaid  with 
brush  and  loaded  with  riprap  stone,  averaging  4  feet  in  thickness  over 
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all,  generally  occapifts  more  sballon-  water,  varying  from  about  4  to  9 
feet,  except  in  approacbing  the  head  of  the  work,  where  the  water 
npidly  deepens.  The  tbundation  inattrc^sea  were  30  feet  wide,  except 
the  two  last  ones  at  the  head,  which  are  40  feet  in  width. 

The  material  removed  by  dredging — sand,  loam, and  clay,  mixed  in  va- 
riouB  proportions — aggregated  80,51)2  cubic  yards.  The  dredging  was 
carried  on  upon  four  parallel  and  adjoining  lines  parallel  to  t^e  jetty 
and  about  240  yards  east  of  it.  Each  cat  varied  from  20  to  25  feet  in 
width,  and  commences  a  little  above  the  point  of  the  junction  of  the 
jetty  with  its  return  face.  With  slight  exceptions  the  cuts  were  made 
to  a  low-water  depth  of  15  feet ;  the  longest  cut  measnred  4,840  linear 
feet,  reaching  the  15-fooT  low-water  curve  of  Turtle  River,  Its  upper 
portion,  tor  a  length  of  abont  1,000  feet,  way  only  cut  to  a  depth  of  12 
&et.  Two  other  cuts  of  15  feet  depth  and  each  about  4,400  feet  in 
length  approach  the  15-foot  curve,  while  the  fourth  cut  of  12  feet  depth 
extends  only  about  1,600  feet  down-stream  from  the  upper  end.  The 
depths  of  water  at  low  tide  in  the  vicinity  and  ou  either  si  de  of  the  line 
of  dredging  ranged  from  8  feet  to  II  feet. 

OPSBATIOnS  DUBIN6  THE  FISCAL   YEAR  BlfDING  JUNE  30,  1885. 

With  an  appropriation  of  $10,000  made  by  the  act  of  Congress  ap- 
ptoved  Jnly  6,  1884,  the  work  of  strengthening  and  raising  the  upper 
eod  of  the  jetty  and  its  shore-protection  was  commenced  in  December, 
1884.  As  the  log  and  brnsh  mattresses  were  somewhat  different  from 
tbose  previously  used  in  this  work  and  described  in  former  annual  re- 
ports, the  following  extract  from  the  siieciflcation  is  given: 

Thii  mattress  is  a  raft  ofrouDd  logs  not  less  than  9  tnoIieeiDavetagediameter,  ■□<! 
DM  lens  than  6  inchts  \n  diameter  at  the  email  end,  placed  Id  close  contact,  side  by 
■ie,  and  firmly  held  by  transverse  pole-biudere  spiked  or  bolted  to  them.  There  win 
le  placed  apon  the  raft  of  logs  a  layer  of  live- wood  brush,  sufficient  to  sive  5  inches 
mtiiickness  in  the  finished  work,  secnred  in  place  by  poles  lashed  to  the  binders  of 
the  rsft. 

The  binders  will  he  smaller  logs  or  poles,  not  tees  than  4  inobes  in  diameter  at  the 
■lall  end,  and  placed  not  more  than  3  feet  apart,  and  those  od  the  outside  will  be 
dose  to  the  ends  of  the  logs. 

The  logs  and  poles  nsed  may  be  loblolly  or  other  cheap  variety  of  pine,  and  mast 
iMof  gentle  taper  and  sufficiently  straight.  Logs  will  Dot  be  nsed  that  do  oot  At 
dms  enongb  together  to  hold  all  the  stone  securely,  even  without  the  nee  of  brush. 

Ttie  mattress  wiil  lie  laid  in  sections  of  convenient  length,  in  Juxtaposition  or  with 
•ucb  laps  as  may  be  reqnired,  and  gaps  between  adjacent  mattreeses  will  not  be  al- 
V>wed. 

The  width  of  mattressee  may  vary  fW>ra  30  to  50  feet,  as  directedliy  the  engineer  in 
thirge,  the  width  being  the  dimension  parallel  to  the  logs. 

In  response  to  an  advertisement  inviting  proposals,  two  were  re- 
eeiv«l,  that  of  Mr.  J.  S.  Howell  being  the  lowest.  His  prices  were  73J 
cents  per  square  yard  for  mattress,  and  $3.09  per  cubic  yard  of  stone. 
The  work  was  awarded  to  him  and  a  contract  executed  September  24, 
1884. 

During  the  long  interval  of  over  eighteen  months  since  work  under 
the  previous  contract  had  been  suspended  the  outpour  of  water  over 
Ihe  return  face  which  connects  the  jetty  with  Buzzanl's  Island  had  pro- 
daced  dangerous  scour  along  the  base  of  this  work ;  very  strong  ebb  cur- 
rents were  found  to  run  across  it  and  behind  the  jetty,  with  deep  water 
ibove  and  below.  To  insure  the  stability  of  the  return  face,  the  top  of 
which  was  still  from  3  to  5  feet  below  the  level  of  low  water,  and  to  di- 
rect a  stronger  flow  of  water  toward  the  channel  past  the  wharves  where 
most  needed,  an  apron  of  30-foot  mattresses  was  sunk  on  the  lower  side 
along  the  base  of  the  cribs,  upon  which  courses  of  mattresses  of  20  feet 
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vidth  were  bailt  up  to  the  level  of  tbe  oI<1  crib-work.  Additioual  ooarses 
of  similar  mattresttea  with  riprap  stone,  restiug  partly  upon  the  cribs 
and  partly  upon  the  built-np  mattre«8ea,  were  then  laid,  raising  the  crest 
to  the  height  of  mean  high  water,  with  a  slope  towanl  the  angle  of  the 
jnuctioa  with  the  jetty  where  it  had  a  height  of  from  2  to  3  feet  above 
mean  low  water.  At  this  point  the  foot  of  the  jetty  itself  was  also  pro- 
tected by  apron  mattresses  on  either  side. 

The  material  ased  amouated  to  6,752  square  yards  of  mattresses  and 
990  cubic  yards  of  atone. 

Operations  were  suspended  on  May  31,  1885,  for  want  of  funds. 

Ko  appropriation  having  been  made  at  tbe  last  session  of  Congress 
for  coutiuuiiig  tbe  improvement,  no  work  can  be  done  during  the  pres- 
ent fiscal  year. 

CONDITIOH  AMD   EFFECTS  OF  THE   WOBK. 

An  examination  made  in  the  earlypartof  June,  1885,  has  shown  that 
the  9-foot  low- watercurve  has  increased  in  width  and  nniformity  between 
the  jetty  aud  the  opposite  bulkhead  tine;  the  12-foot  curve  near  Uc- 
Cnllough's  Wharf  has  extended  up  stream,  and  the  depths  existing  iu 
1884  have  been  maintained  and  at  several  places  somewhat  increased. 
It  is  certain,  however,  that  better  results  conld  have  been  reported  if 
an  earlier  and  larger  appropriation  had  been  made,  which  might  at  least 
have  jiermitted  to  raise  both  tbe  retorn-face  and  the  main  jetty  to  a 
higher  level,  and  to  recover  by  dredging  in  the  channel  the  depths  lost 
by  shoaling  due  to  the  unfinished  condition  of  the  jetty.  It  is,  more- 
over, to  be  ex])ected  that  the  refractory  shoal  at  the  lower  end  of  East 
Biver  can  be  permanently  held  down  only  by  increasing  the  volume  of 
tbe  ebb  Sow,  to  be  secured  by  auxiliary  works  at  tbe  upper  end,  as 
stated  in  the  first  part  of  this  report  aud  in  previous  reports. 

Otherwise  tbe  jetty  is  in  good  condition,  to  which  the  solidification  of 
the  riprap  stone  over  cribs  and  mattresses  by  sand  and  shell-fish  essen- 
tially contributes. 

Ill  former  reports  the  growing  importance  of  Brunswick  Harbor  as  a 
commercial  port  from  which  vast  quantities  of  timber,  lumber,  and 
naval  stores  aie  shipped  has  beeu  point«d  out.  Its  railroad  connections 
westward  to  aud  beyond  the  Mississippi  have  been  largely  developed 
recently.  The  ship  channel  over  the  sea  bar,  in  its  unimproved  condition, 
is  one  of  the  best  on  the  South  Atlantic  coast  of  the  United  States. 
Vessels  drawing  from  22  to  23  ftetof  water  can  cross  itat  ordinary  high 
water.  Such  a  draught  cannot  be  brought  across  tbe  shoal  in  tbe  East 
River  below  tbe  city,  where  the  depth  is  but  16  or  17  feet  at  high  water. 
If  the  necessary  appropriations  should  be  ma^le  to  remove  tliis  shoal 
vessels  could  loa^l  at  Brnnswick  to  the  full  depth  permitted  by  tbe  sea 
bar,  and  it  is  obvious  that  the  volume  aud  value  of  both  the  export  and 
imi>ort  trade  would  be  rapidly  increased. 

This  iiD|>roveiiii;nt  U  located  id  tlie  collection  district  of  Brnnawick,  Oa.,  at  the 
port  of  entry.  Tbe  Import  duties  and  other  duties  oollected  id  ieS4,  anionnted  to 
tld,780.%i. 

Since  the  present  plan  of  improvement  was  adopted  appropriations 
have  been  made  as  follows: 

By  act  of  Congress  approved  March  3,  1879 $20,000 

Byact  of  CongcBBa  approved  Juno  14,  WHO 10,000 

Bj  act  of  CuugreSH  approved  Maruh  3,  lt<m 5,000 

Bv  act  ofCoDgresH  jmssed  Aognst  2,  1S8-2 —     -25,000 

Bj  actufCoagivasapproved  July  5,  lBd4 10,000 

Total 70,000 

D.^,l,zed.vG00^lc 
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Of  this  amoont  there  had  been  expended  ap  to  Juno  30, 1885,  $69,612.67. 

The  report  of  Mr.  W.  B.  Cnrtia,  assistant  engineer,  and  a  table  of 
commercial  statistics  farnisfaed  by  the  collector  of  the  port  of  BruDS- 
irieb,  are  tranfimitted  herewith. 

Monty  »tat«ment. 

JbIjI,  1884.  amrmnt  avBilfible $248  06 

AmoaDt  appropriated  b.v.act  approvedJuIy  5,  1884 10,000  00 

10.248  06 
Jal;  1, 18d5,  amoont  ezpeaded  daring  fiscal  year,  exclaaiTe  of  outatauding 
btbilitiea  Jnly  1,  1884 9,860  63 

Ml,  1885,  amooDt ftvuilable 387  43 

[Itwnnt  restiraat«d}  reqnir«d  for  complolioa  of  exiBtioa;  project 75,(}00  00 

j  InouDt  that  can  be  profitably  expendedinflooalf ear  endiiiKJ>iDe30,lB87    75,000  00 
jbtoaitted  in  compliance  with  reqoireraflnts  of  sectioo  S  of  rJTer  aod 
I   baibor  note  of  1866  and  1867. 
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CoBtfaot  awRided  to  Jolm  8.  Howell,  at  the  prices  staled. 
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Unitku  States  Engineer  Opfiob, 

Fernondtno,  Fla.,  June  30,  1885. 

Colokel:  I  have  the  bouor  to  submit  the  following  report  of  operations  duriugthe 
PM  fiscal  year  for  "  Improving  Brunswick  Harbor,  Gaorgia." 

VoA  commenced  DecKmber  10,  1884,  and  ended  May  il,  1885.  The  retarn-face  of 
■W  Jetty  has  been  raited  t«  high-water  level  at  the  shore  end,  with  a  slope  of  4  feet 
t*  Uw  oater  end. 

Tlie  old  palmetto  ctib-work  not  being  of  eatBcietit  width  to  be  raised  to  the  re- 
q><red  height,  a  foundation  conrse  of  Tog  muttreiiees  30  feet  wide  was  laid  on  the 
l"»er  side  of  the  old  work,  and  a  second  course  of  20-foot  mattresses  placeil  on  this 
'oDDdatioD  conree,  raising  the  new  work  to  the  level  of  the  old  cribs.  From  this 
^ight  the  work  was  continued  with  their  courres  of  20-foot  mats  laid  with  a  lap  of  10 
'wt  on  the  old  criba  until  the  present  crest  was  reached  and  the  channel  behind  the 
Mty  completely  closed.  Several  30-foot  mats  were  laid  at  the  upper  side  of  the  re- 
lam-bee,  to  giutrd  against  any  scoar  from  the  increased  current. 

TabU  of  mork  ebmt. 
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An  exftmiu&tloD  made  Jone  3  and  4,  1885,  abows  the  9-foot  cnrre  of  1884  to 
Inoreiiaed  id  irEdth  and  anifomiity  in  front  of  the  city.  Thel^-foot  curve  nei 
Culluugh'B  wharf  hu  advanced  several  hundred  feet,  and  Ihe  depUis  foosd  ii 
bare  tualiitained,  and  at  several  points  have  inoreaaed. 

Although  the  nork  has  been  completed  l>nt  a  short  time  there  is  «  marked  in 
of  ebb-current  Dear  the  city  shore. 

A  chart  showing  sonndings  in  June  1K85  aocompaniee  this  report. 
Very  n^spectfnlly,  your  obedient  servant, 

W.  E.  COBTlfl, 

AetUtanl  Engintt 

Col.  Q.  A.  GiLLHOKE, 

Corpt  o/Enginien  U.  S.  J., 
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During  the  fiscal  year  dD^ling:  June  30,  1885,  the  work  of  improving 
the  entrance  to  Camber) and  Sound,  Georgia  and  Florida,  was  contin- 
aed  in  accordance  witb  the  project  submitted  with  my  reirort  of  June 
30, 1879,  printed  as  Appendix  1  S,  Annual  Beport  of  the  Chief  of  Eq- 
gineers  for  1879. 

The  plan  of  improvement  comprisea  the  construction  of  two  low  jet- 
ties composed  of  riprap  stone  resting  upon  a  foundation  mattress  of 
logs  or  logs  and  brush,  starting,  respectively,  from  the  shores  or  oppo- 
ate  sides  of  the  entrance  and  extending  seaward  across  the  bar  upon 
lines  so  directed  that  the  outer  ends  will  be  parallel  to  each  other  and 
from  2,500  feet  to  3,000  feet  apart,  or  such  distance  as  may  hereafter 
be  deemed  necessary. 

The  available  low-water  depth  has  heretofore  varied  Stom  11  feet  to 
Ufeet,  with  a  mean  rise  and  fall  of  tides  of  about  6  feet.  Two  low  jet- 
ties reaching  entirely  across  the  bar  would  be  exjiectod  to  maintain  a 
low-water  chanuel  not  less  than  20  feet  to  21  feet  deep.  Greaterdepth 
may  be  secured  by  carrying  the  jetties  to  higher  levels. 

The  cost  of  the  work  was  estimated  at  (2,071,023. 

Ou  account  of  the  exceptionally  small  appropriations  made  for  carry- 
ing on  this  work,  and  the  frequent  and  prolonged  suspension  of  opera- 
tious  resnlting  therefrom,  this  original  estimate  of  cost  will  doubtless 
be  considerably  increased. 

SUIOUBT  OF  OPBBA.riOKB  PBIOR  TO  JULY  1,   1884. 

Nortkjet^. — From  it«  shore-end  on  Oamberiand  Island  the  founda- 
tioncourseoraprouicoosistingof  logaud  brush  mattresses  overlaid  with 
broken  stone,  extends  2,200  feet  on  a  rauge  bearing  south  63^  degrees 
east,  crossing  Cumberland  Channel.  It  then  followsa  range  beanngsonth 
80  degrees  east  for  a  length  of  5,172  feet.  The  total  leugthof  the  apron 
18  therefore  at  present  7,372  feet.  Its  seaward  end  is  located  in  shallow 
vHter  not  far  from  the  North  Breakers,  north  of  Pelican  Shoal  The 
nattresses  are  from  25  to  52  feet  wide  and  from  10  to  22  inches  thick. 
At  the  deeper  portions  of  Cumberland  Channel,  for  a  length  of  1,493 
a  second  course  of  mattresses,  20  feet  to  25  feet  wide,  rests  ajMin  the 
bottom  course.  Here  the  foundations  for  two  spurs  were  also  laid  on 
the  south  side  of  the  jetty.  Thus  far  15,612  cubic  yards  of  riprap  stone 
hod  been  used  in  the  work. 

l^th  jetty. — Thestartingpointof  the  south  jetty  is  located  on  theeast- 
ernsboreof  Amelia  Island,  about5, 700  feet  from  Fort  Clinch,  The  bottom 
course  has  been  laid  to  an  aggregate  length  of  4,lt!7  feet,  the  mattresses 
varjing  from  40  to  87  feet  iu  width.  The  shore  end  for  a  distance  of 
1,619  feet  is  directed  due  east.  The  rest  is  laid  on  a  range  north  68  de- 
grees 32  minutes  east.  The  work  boa  reached  the  deep-water  pocket 
east  of  Amelia  Island.  A  total  amount  of  9,793.5  cubic  yards  of  rip- 
rap stone  has  been  deposited  upon  the  mattresses. 

Length  of  aortb  Jetty  foundation  Inne  30,  1884 7,373 

Length  of  Boath  jetty  fonndi^tion  Jane  30,  18S4 4,167 
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OPBBATIONS  DUEIMG  THE  FISCAL  TEAK  ENDINa  JUNE  30,  1885. 

For  oiitinuiog  thiaimprovemeDtdnriDgtbepaBt  flsca.1  year  an  appro- 
priation of  $75,000,  made  by  act  of  ConpreBs  approved  Jaly  5,  1884, 
■was  available,  together  with  a  balance  of  $813.78  on  hand  July  1, 1884. 

The  work  done  was  con&oed  to  extending  the  foundation  course  of  the 
south  jetty  seaward. 

On  August  16, 1884,  proposals  were  invited  for  expending  the  above- 
named  appropriation  in  continuing  the  work  on  the  jetties.  Two  de- 
signs for  mattresses  were  described  in  the  specifications,  either  one  of 
which  might  be  used  at  the  option  of  the  contractor.  These  desi^s 
were  identical  with  those  employed  under  the  previous  contracts  for  im- 
proving this  locality  and  also  the  mouth  of  Saint  John's  Biver,  Florida, 
of  which  a  detailed  description  was  given  in  my  annual  report  npon  the 
latter  improvement  for  the  year  ending  June  30, 1883. 

Messrs.  Lara  and  Ross  were  the  lowest  bidders,  and  a  contract  was 
made  with  them  September  27,  1884. 

Work  was  commenced  on  December  10, 1884,  and  terminated  Jane 
30.1886. 

The  first  mattress  was  placed  about  76  feet  inside  from  the  oater  end 
of  the  sontb  jetty.  The  actual  seaward  advance  of  the  bottom  conrse 
during  the  pastflsoal  year  aggregated  3,607  linearfeet,  following  for  that 
length  the  second  range,  adopted  in  November,  1882,  bearing  north  68 
degrees  32  minates  east.  The  jetty  has  now  reached  a  point  whence 
another  more  easterly  conrse  will  l>e  taken,  when  operations  can  be  re- 
sumed. 

All  the  mattresses  were  100  feet  wide,  about  IS  inches  thick,  and 
loaded  with  12  inches  of  stone,  the  outer  end  mattress  receiving  6 
Inches  thickness  additional.  The  present  outer  end  of  the  foundation 
course  rests  in  17  feet  depth  of  water  at  low  tide.  Forty-two  thousand  • 
Ave  hundred  and  fifty-six  square  yards  of  mattresses  and  13,487  cubic 
yards  of  riprap  stone  were  used  in  the  work  daring  the  fiscal  year. 

The  length  of  the  foundation  courses  of  the  two  jetties,  measmed 
along  their  axes,  are  as  follows : 


Ko  work  can  be  done  during  the  fiscal  ye-ar  just  commenced  unless 
an  appropriation  is  made  by  Congress  at  an  early  day  during  the  next 


CONDITION  AND  EPFBCT8  OF  THE  WOEK. 
The  ebb  and  flood  currents,  which  at  the  beginning  of  last  season's 
work  crossed  the  south  jetty  obliquely,  have  lately  beeo  obser^'ed  to 
have  changed  their  direction,  and  now  run  about  parallel  to  it.  A  re- 
markable shoaling  has  taken  place  on  the  last  length  of  about  1,300 
feet  laid  in  May  and  June,  1885.  A  profile  along  the  axis  of  the  jetty 
was  made  about  May  1,  1885.  The  greatest  depths,  nearly  25  at  low 
water,  then  exisiedon  the  extreme  outer  lOOfoot  lengths.  Back  of  this, 
to  a  point  about  6,400  feet  from  the  shore  end,  the  depths  varied  from 
20  to  21  feet.  On  this  reach  it  was  found  that,  as  the  work  of  sinking 
the  new  mattresses  proceeded,  a  shoaling  of  about  2  feet  had  taken 
place  in  advance.  In  the  deep  pocket  near  the  outer  end  the  shoal- 
ing amounted  to  iiboui  7  feet.  Practically  the  irregnlar  sea-bottom  on 
the  entire  length  mentioned  had  been  leveled  off  and  raised  to  a  re- 
duced and  rather  uniform  low  water  depth  of  about  18  teet.  A  simitar 
though  not  so  remarkable  a  shoaling  in  advance  of  the  south  jetty  had 
also  been  noticed  when  operations  were  in  progress  about  two  years  ago. 
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year  tlie  shore  end  of  the  south  jetty  both  the  high  and  low  water 
Ime^  hftve  advanced  seaward  several  hundred  feet  since  1883. 

So  other  s|>ecial  changes  in  the  vicinity  of  the  jetties  or  apon  the 
bu  have  been  observed  since  last  year's  report.  It  is  possible  that  a 
survey  now  in  progress  may  disclose  some  new  facts. 

1  beg  leave  to  invite  attention  to  the  fact  that  when  operations  were 
nsanied  under  the  last  appropriation  a  period  of  about  twenty-one 
months  had  elapsed  during  which  no  work  bad  been  done  on  the  im- 
provement for  want  of  funds.  The  operations  first  commenced  four 
jttre  ago,  and  since  that  time  the  sum  of  $255,000  baa  been  appro- 
iniated  for  the  work,  or  less  than  one-eighth  of  the  estimate  eostot  the 
project.  At  this  rate  of  progress  it  will  require  between  thirty  and 
fvty  years  to  complete  the  project.  The  slowly- advancing  and  unfia- 
iAed  jetties  remaining  exposed  to  deterioration  and  injury  from  winds 
ud  waves,  the  total  cost  of  the  undertaking  must  nnavoidably  be  in- 
onaed,  and  the  achievement  of  even  a  part  only  of  the  object  in  view 
liU  be  indefinitely  delayed. 
Remarks  have  been  made  by  me  in  former  annual  reports  of  the  ad- 
iDtage  peculiar  to  the  harbor  of  Feruandina  in  regard  to  ita  large  ca- 
pMity  and  its  deep  and  well-sheltered  anchorage. 

With  a  bar-channel  deepened  as  proposed  the  port  will  become  at 
Mte  fsu  more  valuable  and  attractive  for  maritime  and  naval  pnrposes, 
ibA  will  become  in  a  large  measure  a  convenient  harbor  of  refuge. 

For  reasons  here  indicated,  I  urgently  recommend  that  the  next  ap- 
propriation by  Congress  for  this  work  be  made  at  as  early  a  date  as 
fusible,  and  that  it  be  on  a  liberal  scale. 

This  work  ia  located  in  two  coUectioo  distriota,  tho  north  jetty  being  in  the  collec- 
fi«  dlatriut  of  Raint  Mary's,  Ga  ,  and  the  sonth  jetty  in  that  of  Pemandina,  tTa. 
FmuDitiDa  is  the  neareat  port  of  entry.  Import  dnlies  collected  darlnir  the  year 
aw,  tl.331. 

Tbe  following  appropriations  have  been  made  for  the  improvement  of 
tte  entrance  to  Camberland  Sound : 

Bract  of  CongreM  approved  June  14,  IBUO 130,000 

^Ml  of  Congreaa  approved  March  3,  18S1 100,000 

t^HCl  of  Congresg  passed  AaeuHt  2,  lii»i 50.000 

^wt  of  Congress  approved  July  5,  1884 75,000 

Total 255,000 

The  expenditures  to  June  30,  1885,  including  outstanding  liabilities, 
f»re  $251,301.69. 

Since  the  cost  of  the  approved  project  is  estimated  at  $2,071,023,  an 
mfregate  sum  of  $1,816,023  has  yet  to  be  provided  by  appropriations. 
The  following  drawings  and  papers  are  transmitted  herewith: 
Sheet  1.  Chart  showing  location  of  south  Jetty  and  iirogress  made  in  its  constrnc- 
i>M  to  Jane  30,  Ig^,  smd  preiwuc  depth  on  the  bar. 

Bheet  2.  Section  of  south  Jetty  am)  plan  of  mattress  as  built  to  June  30,  1645. 
Report  of  Mr.  W.  R.  Cnrtie,  assistant  euKineer. 
A  table  of  couimetcial  statistics,  furnished  by  the  collector  of  the  port  of  Fentaiidina. 

Money  statement. 

July  1,1884,  aiuonnt  avajtaUe $81;!  78 

Anount  appropriated  by  act  appwved  Jiilj  5,  J8ti4 7.i,0fl0  00 

76,H13  78 
Jily  Ii  1'^^,  nuonut  expended  dunng  fiscal  year,  exclusive  of 

onlstancUng  liabilities  July  1,  l^a4 '. $5.1,276  6a 

Jslyl,  18S5,  ontetandiug  liabilities 16,i«8  85 

72,115  47 

Inly  1,  1885,  amonnt  available 3,600  31 
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United  Statkh  F.NoHfEen  Offici 

Fumandirut,  Fla.,  Jul)  1,- 

Colonel  ;  I  have  (be  bunor  to  submit  the  roUowiDi;  report  of  oprratioDa  di 
past  fiscal  year  for  "  iniprnving  Ciimberlaad  Sniiud,  Georgia  aud  Florida." 

Operations  were  coiitlDed  to  the  exteusion  of  the  south  jett;.  Its  fouodatioi 
vaH  extended  from  a  poiat  4,160  fuet  from  the  shore  end  to  » point  7,6tf7  feet* 
the  total  advance  beiag  3,1307  feet.  Work  bBK"n  Deceiuher  10,  1634,  and  end* 
3G,  1885;  63mattreBBe8  with  a  unifoim  width  of  100  feut  were  used  in  tfaiswo] 
were  loaded  with  12  inches  of  stone,  except  the  outer  mat,  which  received  M  in 

When  work  wascommenced  in  December,  lBd4,  there  was  a  strong  curren 
line  of  the  jetty  on  both  flood  and  ebb  tides,  the  ebb  currant  running  n 
Mouthcast  and  the  flood  current  northwest. 

The  effect  of  the  work  done  since  that  time  has  been  !«  ohango  this  littoral  I 
until  at  the  preseDt  time  it  runa  parallel  «ith  the  axis  of  the  jetty,  and  the  t 
which  marked  the  line  of  the  jetty  has  nearly  disappeared. 

The  shore-line  baa  advanced  several  hundred  feet  near  the  shore  end  of  tb 
since  the  survey  o(l883,  the  low-waterline  being  nearly  out  to  "Kiuffsley'a  Ba^ 

No  work  has  bi-en  done  on  the  north  jetlj  duriujf  the  past  flucal  year.  An  exi 
tion  mailo  on  June  '29,  ISi^,  ahowa  the  shore  end  to  be  well  sanded  over  abovl 
water.  The  exposed  portions  on  the  ahoal  are  well  protected  by  sand  and 
which  conipletelj  cover  the  rook  where  seen. 

No  apparent  change  haa  taken  place  Hiiico  1884.  The  broah  and  tog  binders 
moreespoBed  mitttreasce  were  goue,  but  the  logs  are  in  good  condition  and  not 
injured  by  worms. 


Total  (both  w 

Souudioge  taken  o  ..       ..  _       _ 

water  of  United  .States  Coast  Survey  eatahlUhnient.  The  gauge  to  which  these  at 
lugs  were  referrml  is  located  oa  the  wreck  of  the  steamer  City  of  Austin,  neal 
outer  end  of  the  aouth  jetty,  and  is  probably  correct  to  within  0.05  feet. 

The  following  table  showa  the  amount  of  work  done  during  the  year : 
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A  progress  chart  aad  pro&leof  workaccompaDieB  tbii  report. 

Thiawork  U  ia  tlmooUeotiondiiitrictof  FeroaDdioa,  Fla.,  which  is  Ibe  port  of  entiy. 
Tsrj  respootfull;.  your  obedient  MTvaot, 

W.  R.  CuBTIS, 
Attiitanl  iLngiHMr. 
Col.  Q.  A.  GUXMORB, 

drpt  of  Enginevn,  U.  S.  A. 
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N   14. 

IMPROVEMENT  OF  INSIDE  PASSAGE  BETWEEN  FERNANDINA  AND  8AIST 
JOHN'S  RIVER.  FLORIDA. 

Appropriations  for  tbe  improvement  of  this  route  aggregating  978,000 
were  made  at  various  times  between  the  years  1828  and  1838.  A  far- 
ther appropriation  of  $10,000  was  made  in  1874,  aud  two  others,  of 
(7,000  each,  by  tbe  acts  approved  March  3,  1879,  and  Jane  14, 1880, 
respectively. 

Only  $2,565.55  of  tlie  anionnt  last  appropriated  liad  been  espended 
when  tbe  work  was  stopped. 

As  suggested  it)  jirevious  reports,  the  recently  completed  direct  line 
of  railway  between  Fernandina  and  Jaclisonville  and  the  improvement 
of  the  bar  at  tbe  mouth  of  Saint  John's  Kiver  afford  passengers  and 
freight  a  choice  between  transit  by  rail  and  transit  by  sea  aud  river  by 
coasting  steamers,  and  the  necce^sity  for  continuing  the  improvement  of 
this  inside  passage  is  tiierefore  not  argent  at  the  present  time;  still  tbe 
inside  passage  between  Savannah  aud  Jacksonville,  whieb  actnallycon- 
tlnues  far  into  the  interior  of  Florida  by  means  of  the  Saiut  John's 
Eiver,  maybe  considered  a  valuable  water  route  for  many  purposes.  Its 
importance  in  the  case  of  the  United  States  becoming  involved  in  war 
with  a  maritime  power  has  been  iminted  out  in  former  reports.  Its  im- 
provement, wbeu  undertaken,  shonli)  be  on  a  libenil  scale. 

The  following  appropriations  have  been  made  for  this  work  since 
1874: 

UfBct  of  Congress  approved  June  23,  1874 |10,000  00 

By  act  of  Congress  approved  March  3, 1879 7,000  00 

Bj  act  of  Congress  BpprovwlJuoe  14,  1880 7,000  00 

Total 34.000  00 

The  total  expenditures  since  1874,  including  the  cost  of  survey,  were 
$19,505.55. 

Tbis  inland  route  Is  partly  in  the  coileotioD  diiitriot  of  FemaniUna  and  parti;  in 
that  of  Saint  John's,  of  which  Fernandina  aud  Jacluionville  are  the  respective  ports 
of  entry. 

Money  statement. 

Jnly  1,  18H4,  amonnt  available $4,^34  45 

Jnly  I,  1885.  amount  available 4.434  4S 


United  States  Engineer  Office, 

Xeu)  York,  November  3, 1884. 

General:  The  river  and  harbor  act  approved  July  6,  1884,  pro- 
vides for  a  preliminary  examination  being  made  of  Darien  Harbor  and 
the  Altamaha  Kiver,  from  Darien  to  its  mouth,  Georgia.  The  work 
was  assigned  to  my  charge  by  Department  letter  dat»d  jnly  31, 1884, 
with  instructions  to  state  in  my  report  whether,  iu  my  judgment,  the 
harbor  or  river  is  worthy  of  improvement,  and,  if  so,  to  accompany  the 
report  with  an  estimate  of  tbe  cost  of  making  a  survey,  including  a 
project  and  estimate  of  imitrovement. 

The  examination  was  made  under  my  direction  by  my  assistant,  Gapt 
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T.  N.  Bailey,  Corps  of  Eugineers,  and  I  have  the  honor  to  submit  the 
foUowiDg  report : 

DarieD  Harbor  is  understood  to  mean  Darien  Kiver,  Trom  the  town  of 
Darien  to  its  entrance  in  Dobuy  Sound  and  the  Atlantic  Ocean.  This 
river  is  the  northerly  mniii  branch  of  Altamaha  River,  «hich  divides 
into  several  channels  about  12  miles  above  Darien.  The  middle  or 
most  im|»ortant  southerly  branch  of  the  delta  retains  Ihe  name  of  Al- 
tamaba  Kiver;  it  enters  the  Atlantic  Uceau  thi'ough  Altamaha  Sound. 
Below  Darien  it  is  separated  from  Darien  Kiver  by  General's  and  Rock- 
ednndy  islands. 

There  is  no  commerce  on  the  Altamaha  branch  except  some  trans- 
portation of  rice  crops  in  vessels  of  shallow  draught.  The  bar  at  the 
entrance  has  not  over  15  feet  of  water  at  high  tide,  and  the  channel 
over  it  is  not  buoyed. 

The  mean  rise  and  fall  of  the  tide  is  7  feet. 

The  outlet  by  way  of  Darien  River  is  naturally  the  best,  and  is  used 
limmt  exclusively  by  the  commerce  of  Altamaha  River  and  its  tributa- 
ries. 

It  appears  that  the  navigation  of  Darien  Harbor  and  river  has  more 
wiess  deteriorated  of  late  years,  and  serious  apprehensions  are  enter- 
tained by  the  business  community  of  Daiien  that  its  value  as  a  ship- 
ping port  vill  rapidly  decline  unless  its  improvement  is  undertaken  by 
the  General  Government. 

Several  shoals  which  obstruct  navigation  between  the  town  and  Doboy 
Islaud  require  to  be  removed  to  enable  vessels  that  can  cross  the  bar 
toreceive  tbeir  full  cargoes  at  Darieu  itself.  Four  of  these  shoals  were 
tem]Hirarily  improved  by  dredging  in  1879,  by  means  of  an  appropria- 
tion of  #8,000  made  by  act  of  Congress  approved  June  18,  1878,  and 
low- water  depths  of  from  12  to  14  feet  wereobtaine<l;  but  these  depths 
do  not  seem  to  have  been  presened. 

There  are  some  shoal  places  above  Darieu  which  seriously  impede 
steamboats  and  rafts  ou  their  way  to  that  town,  notably  Cooper's  Bar, 
Smiles  above,  which  has  its  former  low-water  depth  of  3  feet  now  re< 
daced  to  about  6  inches. 

It  should  be  stated,  also,  that  prior  to  1875  vessels  drawing  nearly 
23 feet  could  pass  Doboy  Bar  at  common  spriug  tides;  whereas  pilots 
do  not  now  consider  it  safe  to  carry  ont  vessels  loade<l  deeper  than  18 
or  19  feet.  It  seems  that  the  existing  channel  is  gradually  filling  up, 
aud  that  a  new  cbanoel  to  the  northwest  is  in  progress  of  formation. 

Captain  Bailey's  report,  which  is  herewith  transmitted,  includes  sev- 
eral letters  from  prominent  business  men  at  Darien,  coutainiug  inter- 
estiug  information  and  some  statistics,  to  which  attention  is  invited. 

Id  view  of  the  undoubted  importance  of  Darien  as  a  shipping  port 
for  the  products  of  the  vast  area  of  fine  timber  land  drained  by  the 
Altamaha,  the  Oconee,  Ocmnlgee,  and  many  other  afBuents,  Darien 
Harbor  and  River  are  considered  worthy  of  improvement,  and  it  is  re- 
commeuded  that  the  sum  of  $1,650  be  allotted  for  making  the  necessary 
Borvey  and  gaugings  between  Darieu  and  the  mouth  of  the  river  and 
for  an  examination  of  the  entrance  Jirom  the  sea  across  Doboy  Bar. 

Altamaha  River,  "from  Darien  to  its  mouthf^is  not  recommended  as 
being  worthy  of  improvement. 

Very  respectfully,  yonr  obedient  servant, 

Q.  A.  GiLLMOBE, 
Colonel  of  Engineert,  Svt.  Maj.  Gen.,  U.  S.  A. 

Brig.  Gen.  John  JlEWTOff, 

Chief  of  Engineers,  U.  8.  A. 


=d  ..Google 
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REPORT  OF  CAPTAIN  TBOMAS  K.  BAILIT,  CORPS  OF  KNQIMBKBS. 

UNITBD  STATRS  EnaiNEER  OFriCK, 

CharlegUtH,  8.  C,  Oolobar  !»,  1S81. 

Colonel:  In  compliance  with  yonr  instrncIionH  of  Aiii;iiiit5, 18S1,  1  have  the  honor 
to  eubinit  the  fullouing  report  nf  an  eiaminaLion  of  "  Durien  Harbor,  aod  the  All*- 
maha  Bivrr  from  Dariuti  to  its  moiilh,  Georf^ia": 

"  DaricQ  Har1>or"  is  ioterpreted,  by  direction,  to  mean  the  harbor  proper,  and  the 
Darien  River  from  Darien  to  Do  boy  Sonud.  The  "Altamaha  Hiveifrom  Darien  to  ita 
moath  "  is  understood  to  refer  to  the  Attainaba  River  from  aboat  Qeneral's  Cot  to 
Altamnha  Sound,  or  its  sea  bar, 

Darieu  is  not  on  the  Altaiuftha  River.  This  report  is  based  on  information  received 
from  the  followinK  nources ;  An  extensive  correspondence  and  personal  interviews 
with  pTOiLioent  cltizena  of  Darien  and  vicinity  ;  an  examinatioo  of  Coa«t  Survey 
charts;  data  previously  received  by  pentunat  visile  to  Darien  j  examinations  made 
during  recent  work  on  Lower  Altamaba;  pnblished  reports  of  the  Chief  of  EDKineen, 
U.  8.  A.,  and  other  soiirceH.  The  Altamaba  is  the  most  importaot  river  of  Oeorgia. 
It  is  formed  liy  the  Oconee  aud  Ocmalgee,  and  is  1^  miles  long  to  Darien.  It  entett 
the  Atlantic  CJcean  through  Altamaba  Sound. 

From  a  point  about  12  miles  above  Darien,  seaward,  the  river  divides  into  a  nun- 
ber  of  clinniiels;  those  to  the  south  collect  in  Altamaba  Sound,  while  the  Darien 
River,  from  Darien  to  Doboy,  is  the  main  northern  cne,  and  flows  into  Duboj  Sannd. 
There  are  nnmerous  links  couneiiting  the  arms  of  the  delta. 

The  Darien  River  outlet,  beiug  naturally  the  bent,  id  the  one  almost  exclusively  nsed 
by  the  Altamaba  River  coramurce.  The  busioess  over  the  other  outlet  is  comparatively 
eaght.     It  has  not  been  considered  necessary  to  bnoy  theentranoe  to  Alt«mabaSonnd. 

There  have  been  appropriated  lo  date,  for  improving  the  Altamaba  River  and  its 
tributaries,  about  |1£>,000. 

Tlie  present  project  for  improving  the  Altamaba  River  contemplates  an  eO-foo( 
channel,  3  feet  deep  at  low  stage,  down  as  far  as  Darien. 

Under  this  project  the  obHtuulious  above  Darien,  herein  referred  to,  can  receive 
attention.  It  would  appear  advantageous,  however,  to  include  this  part  of  the 
etream  above  Darien  in  auy  project  for  improving  Darien  Harbor. 

At  present  the  deepest  usual  (traiigbt  which  cnu  be  carried  through  Djtrian  Harbor 
(j.  «.,  Darien  to  Dobiiy)  is  H  feet.  The  principal  obstructions  are  six  shoals  of  mud 
and  satid,  bearing  a  depth  of  from  Hi  to  10  feet  at  moan  low  tide.  The  rise  of  the 
tide  here  is  about  0.5  feet.  In  1879  8^,000  woe  expended  in  dredging  some  of  tbeae 
shoals,  to  afford  temporary  relief;  they  were  cut  to  a  mean  low-water  depth  of  from 
13  to  14  feet.  It  is  ciaiuied  by  Capt.  J.  I.  Chancy,  au  experienced  Darien  pilot,  thai 
if  the»e  sboaU  wvro  )wriuauuutly  improved  to  a  14  or  15  foot  mean  low-water  depth, 
vessels  <1rawlng  from  iiO  to  21  feet  could  pass  from  Doboy  to  Darieu. 
'  Vefsels  now  receive  their  diwp-draught  loads  at  Doboy,  although  Darien  is  the 
shipping  port.  From  Dobi>y  tu  sea,  tbii  outy  obstruction  is  Doboy  Bar.  This  bar  is 
about  4  miles  southeast  of  Sapelo  light-house;  is  between  the  "north  breaker"  aad 
the  "  south  breakers  "  of  Coast  Survey  chart  No.  44u. 

TheHOuudingsin  this  vicinity  on  chart  were  taken  In  IS^-i;  they  show  a  miniman 
mean  low-water  depth  of  14  feet  at  the  site  of  Duboy  Bar. 

The  present  reparMJ  mean  lo n- water  di-pth  ou  the  bar  is  II  feet,  and  it  Is  stated  to 
be  only  2(H)  feet  through  the  crest  at  a  14-foot  deprb. 

1  have  been  informed  that  the  bar  had  a  depth  of  from  21  to  32  feet  at  mean  high 
water  (tide  7  foot)  from  1800  to  about  18?4 ;  since  the  latter  date  it  has  shoaled  to 
about  18  feet,  mean  high  water. 

I  submit  the  following  letters  and  extracts:' 


ne  and  txport  Iradt  of  the  port  of  Darien,  6a. 
¥e>r.  I  Teu  ending  JiiDB  30- 


i«8.  laitt. 


NnmlwroC  vsHela... 


HBwnllmbiT feet...  !«,l«3,ll,    ,      .       .         , 

Biwu  timber <la..   24.0TH,6M    32.901.474  ' 

DwHa do.  J  13,435.191     13,404.  ai»  ' 

BblppiidTlsStSliiioiu..do..l    a.4»a,4*l  I    fl^OOMNiO  I 


12. Ml, 807 1 20.Stn,lll 
7. maw  I  ftie 


..{ 74,173,411  '■  vi.2sa.ns  itn.vfi.tn  I  et,w7.i2i)  1 7a,22s,ieg|  C8,>»4S 
■Omitted.     Printed  in  House  Ex.  Doo.  No.  260,  Forty -ei ghth  CongreM,  seoondseas 
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Fnrthrr  reasona  for  iniproTiug  Darien  Harlxir  are : 

(1)  To  Mcnre  tbe  full  Ecuefit  of  tbe  expeDditures  alreadj  made  on  the  Altatualift 
and  itfi  tribatarirB, 
(S)  Hilitar;  coaHiderationB— Daiien  Hstbor  belogpart  of  tbn  eastrra  braocb  of  tbe 

tropowd  BOQlhem  trauaportation  mote  connecting  tbe  MiaBiwippi  River  at  Paducab, 
f  tbe  nsj  of  theTcnneaeee,  OcnmlKce,  and  AllaniHba  rivers,  tiilh  tbe  Atlantic  Ocean 
•lid  the  harbor,  is  also  part  of  tbe  inside  route  or  interior  coast  line  of  water  comma* 
DJcation  -which  has  recently  receivrd  tbe  attentioD  of  Congress. 

The  work  ia  in  the  coliection  district  of  Branswick.     Darien  is  tbe  ueareat  port  ot 
entij,  and  Sapelo  the  nearest  ligbt-boDse.     Amonnt  of  revenue  collected  at  port  of 
Darien,  G>. — 
n»cal  year  ending  Jtine  3D — 

18B1 $26,444  23 

1888 13,»29  6S 

1883 12,151  15 

1884 13,681  73 

?n)iD«ll  tbeforegoiog  lamoftbeopinion  that  "the  AltsnabaBiver,fh)m  Darien  to 
iUmoutb,  Georgia,  is  not  worth;  of  improveuent,"  and  that  "  Darien  Haibur,  Ga.," 
ia  worthy  of  improvement. 

Terr  respectfblly,  yonr  obedient  aerraut, 

Tbos.  N.  Bailbt, 
Cojifalfl,  Coryg  of  Kngineart. 
CoL  Q.  A.  GlLLUORK, 

Corpt  oj  EnflKOcr*.  V.  B.A. 


subtet  of  darien  hasbor,  geobqia. 

United  States  Engineer  Office, 

New  Yori,  January  30, 188S. 

General  :  I  bave  the  honor  to  enbniit  berewitb  tbe  folloviDi;  report 
of  a  Barvej  of  Darien  Harbor,  Georgia,  made  in  piirsDance  to  inetroc- 
tions  coataiaed  in  Department  letter  dated  November  21, 1884.  A  pre- 
Uminary  examination  of  tbe  locality  assigned  to  my  cbarge  by  tbe  letter 
of  the  Chief  of  Engineers  of  Jniy  31,  ltf84,  had  previously  been  made 
under  my  direction,  mv  report  of  wbich  va»  forwarded  under  date  of 
November  3,  1884. 

The  survey  of  Darien  Harbor  was  made  under  my  direction  by  Gapt. 
T.  N.  Bailey,  Corps  of  Engineers,  who  was  assisted  in  the  wort  by  Mr. 
J.  P.  Allen  and  Mr.  W.  R.  Curtis,  assistant  engineers. 

Darien  Harbor  is  generally  understood  to  mean  Darien  River  from  the 
town  of  Darien  to  its  entrance  into  Doboy  Sound,  a  letigtb  of  atmut  13 
miles  measured  along  the  tortuous  channel  of  tbe  river. 

About  12  miles  above  Darien  tbe  Altamaha  River  divides  into  two 
branches,  which  are  further  subdivided  in  approaching  the  Atlantic 
Ocean.  The  south  branches  collect  in  Altamaha  Sound.  Darien  River 
forms  the  northerly  main  branch,  and  is  separate<]  from  the  southerly 
main  branch  which  retains  the  name  of  Altamaha  River  by  Generate 
anvl  Rocbedundy  Islands. 

The  best  navigable  chantiel  is  in  Darien  River;  it  is  almost  exclusively 
used  by  the  Altamaha  River  commerce. 

The  banks  of  the  river  are  muddy  and  low,  at  about  the  level  of  high 
*ater.  In  entering  the  river  from  the  sea,  the  first  high  land  of  any 
Mtent  met  with  is  occupied  by  the  town  of  Dhrioii. 

Tbe  survey  bad  shown  that  the  navigation  of  Darien  River  is  at 
Mvea  points  more  or  less  ob-striicteil  by  shoals  with  mimimum  low-water 
depths  over  them  of  from  6.3  to  10.6  feet.   The  several  reaches  between 
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these  shoals  have  novhere  less  thao  12  feet  depth  at  meaQ  low  water- 
The  shoals  nre  scattered  over  a  length  of  rirer  of  9|  miles  fVom  Darien 
to  Doboy  Island.  The  meaa  rise  and  fall  of  tides  in  the  river  is  6^  feet. 
OwiDg  to  the  obstructious  mentioned,  the  present  hi};h-water  draaght 
of  vessels  is  limited  to  13  or  11  feet.  From  Doboy  down  river  there  is 
snfflcient  depth  of  water  for  vessels  that  can  cross  Doboy  Bar,  and  sea- 
going vessels  cannot,  therefore,  complete  their  cargoes  at  Darien  bat 
have  to  proceed  to  Doboy  for  that  purpose. 

From  letters  of  prominent  busiaess  men  in  Darien  and  vicinity,  copies 
of  which  are  given  in  Captain  Bailey's  report,  it  appears  that  Doboy 
Bar  has  been  getting  sboaler  during  the  last  fifteen  or  sixteen  years. 
Its  low-water  depth  was  14  feet  in  1863;  according  to  present  reports 
of  pilots  it  is  now  only  10.6  feet.  The  letters  agree  in  stating  that  in 
1875,  and  previously,  vessels  drawing  21  or  21^  feet  could  cross  the  bar, 
while  at  present  pilots  deem  it  unsafe  for  vessels  to  load  deeper  than  19 
feet  at  highest  spring  tides. 

Between  Darien  and  the  point  about  12  miles  above  where  the  Alta- 
maha  is  divided  into  two  streams,  there  are  three  places  where  the  river 
is  obstructed  by  shoals,  namely,  at  Wesleyhoru,  Couper's  or  Cooper's 
Bar,  and  at  the  junction  of  Darien  Kiver  and  the  south  branch  of  the 
Altamaba,  located  lU,  6,  and  3  miles,  respectively,  above  Darien,  Coup- 
er's Bar,  especially,  needs  improvement;  there  is  scarcely  any  water 
over  it  at  low  tide,  causing  great  inconvenience,  since  all  the  timber 
brought  to  Darien  and  all  steamboats  plying  on  the  Altamaha  and 
its  tributaries  are  compelled  to  cross  this  sboal.  It  seems,  however, 
that  this  portion  of  the  river  cannot  properly  be  included  in  the  desig- 
nation of  "  Darien  Harbor,"  but  that  it  forms  part  of  Altamaha  Biver, 
for  the  improvement  of  which  appropriations  have  been  made  of  Ute 
years. 

By  act  of  Congress  approved  June  18, 1878,  the  sum  of  $8,000  was 
appropriated  for  the  improvement  of  the  harbor  at  Darien,  Ga.  This 
was  the  first  and  only  appropriation  thus  far  made  for  this  work.  It 
was  expended  in  dredging  on  three  of  the  shoals  in  Darien  River,  re- 
ferred to  above,  and  on  a  shoal  in  North  or  Bidge  Biver,  which  enters 
Darien  liiver  near  Doboy.  These  operations  afibrded  temporary  relief 
to  navigation,  and  were  not  expected  to  do  more  than  this. 

Captain  Bailey  suggests  a  project  for  improving  Darien  Harborfrom 
Darien  to  Doboy,  with  a  view  of  estiiblishiug  a  continuous  navigable 
channel  with  a  minimum  low  water  depth  of  not  less  than  12  feet, 
which  would  increase  the  available  mean  high-water  depth  of  18  or  19 
feet,  whereas  at  present  it  practicMlly  only  amounts  to  13  or  li  feet. 
Vessels  of  correspondingly  increased  draught  could  then  come  in  or  go 
out  of  the  harbor  and  over  the  bar  on  the  same  tide. 

The  project  which  is  approved  and  herewith  recommended  to  the  De- 
partment embraces  the  removal  of  seven  shoals  between  Darien  and 
Doboy  by  dredging  to  a  minimum  depth  of  12^  feet;  and  also  the  con- 
struction of  wing  dams  at  five  of  these  shoals  for  maiutaioing  the  deptb 
of  the  improved  channel.  The  dams  are  proposed  to  be  built  of  log 
mattresses  loaded  sufficiently  with  riprap  stone.  They  will  be  highest 
at  the  shore  ends  and  for  some  distance  out,  then  gradually  diminish  m 
height  and  end  in  an  apron  or  toe  next  to  the  channel.  The  approxi- 
mate location  of  the  dama  is  indicated  upon  the  accompanying  chart* 
of  the  survey,  exce]>t  that  of  the  work  on  Sboal  No.  I,  near  Doboy, 
whicli  is  for  the  present  omitted  in  order  to  give  tbe  matter  further 
study. 

■  Omitted. 

D.^,i,zed  ..Google 
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It  18  eatimated  that  aboat  6,400  linear  feet  of  wing-dams  have  to  be 
built,  aud  172,000  cubic  yards  of  material  to  be  remored  by  dredging,  at 
a  probable  aggregate  cost  of  $170,000.  Tbe  project  is,  of  coarse,  sub- 
ject to  such  modificatious  in  tlie  locations  of  the  wing-dams,  and  in  the 
details  of  construction,  as  a  longer  study  of  the  subject  may  suggest  as 
moeaaary  or  expedieut. 

Darieu  by  last  census  had  a  population  of  2,000.  It  is  an  important 
point  for  the  export  of  timber  and  lumber,  being  the  natural  outlet  for 
tbe  pine-forest  products  of  at  least  niueteen  counties  of  the  State  of 
Georgia,  of  an  aggregate  area  of  about  14,000  square  miles,  draiued  by 
the  Altamaha  and  its  numerous  tributaries.  The  population  of  these 
eounties  was,  in  1880,  over  150,000,  an  increase  of  nearly  30  i>er  cent, 
once  1870.  Tbousands  of  people  find  occupation  iu  procuring,  uianu- 
factaring,  haudliug,  and  shipping  these  products.  This  business  will 
probably  go  on  for  many  yearu,  for,  although  tbe  most  valuable  timber 
now  available  is  more  distantfrom  the  rivers,  it  is  also  said  to  improve 
ID  quality,  and  tramways  are  built  in  some  localities  for  hauling  it.  Cy- 
press is  believed  to  exist  in  very  large  quantities,  and  is  extensively 
exported. 

The  annnal  riee  crop  of  the  Altamaha  is  at  present  fW>m  150,000  to 
208,000  bushels.  There  is  a  large  extent  of  laud  on  that  river  and  its 
tributariee  well  adapted  to  tbe  cultivation  of  this  cereal  not  yet  brought 
under  bank. 

It  seems  that  -shippers  in  Darien  begin  to  experience  trouble  in 
obtaining  as  favorable  freight  terms  as  those  which  prevail  in  neigh- 
boring ports,  owing  to  the  condition  of  the  harbor,  and  especially  to 
tbe  shoal  navigation  on  the  bar. 

From  a  letter  from  the  city  and  county  authorities  at  Darien,  forming 
put  of  Captain  Bailey's  report  of  the  survey,  it  appears  that  during 
tke  last  three  years  tbe  annual  export  of  timlter  and  lumber  averaged 
orer  87,000,000  feet,  valued  at  $1,200,000. 

Th<  work  is  located  id  the  collection  district  of  Brunswick,  Geor;(ia.  Darien  is 
Ibe  nearest  port  of  entry,  and  Sapelo  the  nearest  ligbt-houHi!.  Amount  of  revenue 
collected  at  tbe  port  of  Duriou  duriu);  the  fiscal  year  ending  June  itO,  1»@4,  $i:),6bl.73. 

The  report  of  Oapt.  T.  N.  Bailey,  Corps  of  Engineers,  and  the  chart 
of  the  survey,  are  sent  herewith. 

Very  respectfully,  your  obedient  servant, 

Q.  A.   GiLLMOBE, 
Colonel  of  Engineert, 
Bvt.  Maj.  Gen.,  U.  S.  A. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.S.  A. 


BBPORT  OP  CAPTAIN  THOMAS  N.  BAtLKr,  COKPS  OP  BMGINEBlte. 

United  Statp^  Enoinrkr  Office, 

CharUtlon,  S.  C,  JanuaTg  1!>,  1885. 

Colonel:  Id  compliance  with  your  iDHtructions  of  November  22.  lifB4,  1  have  the 
honor  to  snbinit  tbe  following  report  of  a  survey  of  Darien  Harbor,  OeorEiA,  niude  in 
December,  M^i,  and  Januaiy.  lB)i'>.  Darien  Harbor  was  inter|>reted,  liy  direction,  to 
mcKD  the  hart>or  proper  and  Ibe  Darien  Kiver,  from  Darien  to  Diiboy  Soiiiid. 

The  Altamahu  is  the  most  iiii])ori<ant  river  of  Georgia.  It  is  formed  by  tbe  Oconee 
and  Ocinulgee,  and  is  155  miles  Iodk  to  Darien.  It  entursthe  Atlantic  Ocean  tlirongh 
AlUuiaha  Sound. 

From  a  point  aboat  IS  miles  aboveDarien  seaward,  the  river  divides  into  a  uuml>«T 
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of  chanDCls.  TlioM  to  tbe  snath  collect  in  Altamaha  Sonnd,  while  the  Darleo  Birer, 
ftom  Daiien  to  Doboj,  is  the  miiiu  northern  one,  nnd  flows  into  Dobo;  Sonad. 

Them  are  namerous  linki'  connecting  the  arms  of  the  delta. 

The  Darien  Eiver  outlet,  beiug  natarally  best,  is  the  one  almost  exDlnsivefy  oied 
b^  the  Altamaha  Blver  oommerce.  The  business  over  the  other  ontlets  is  oompar»- 
tively  slight. 

It  has  not  been  considered  necessary  to  bnoy  the  entrance  to  Altamaha  Sonnd. 

There  has  been  appropriated  to  date,  for  improving  the  Altamaha  Biver  and  it« 
tributaries,  abour.  11^,000. 

The  present  project  for  improving  the  Altamaha  Biver  contemplates  an  80-foot 
channel.  3  feet  deep,  at  low  »twge.  down  as  fur  as  Darien.  Under  this  project  th< 
obstrnctiona  al>ove  Darien,  herein  referred  to,  can  receive  attention.  It  wonid  a^ 
pear  advantageous,  however,  to  include  this  part  of  the  stream  above  Darien  in  anj 
project  for  iiLprovinx  Darien  Harbor. 

lu  1879  t^.OOO  were  expended  in  dredging  shoals  in  Darien  Harbor  to  afford  t«ii- 
porary  relief.  They  were  cut  to  a  mean  low-water  depth  of  from  12  to  14  feet.  The 
rise  of  tide  here  is  about  6^  feet. 


Depths  refer 

,     eepening  in 
Aral's  Cut,  tlie  channel  depth  rednoes 


S>ths  refer  to  mean  low  water.    At  Darien  the  river  is  about  400  feet  wide,  with 
i>ot  channel,  deepening  in  some  parts  to  15  or  IG  feet.     At  Shoal  No.  5.  near  Qta- 
"  "  feet.     General's  Cut  is  used  only  by  suall 


Below  this  shoal  the  river  widens  to 500  feet  and  affords  a  l.!-foot  channel,  which,  in 
narrow  ports,  carries  15feet.  Justsbove  PicoCut  theriver  is  450  feet  wide.  The;ut 
is  at  present  'JOO  feet  wide,  with  15  feet  of  water  through  it ;  it  is  gradually  widenii^ 
and  the  old  bend  of  the  river  is  shoaling.    Lower  Bluff  aaw-mill  is  situated  in  this 

At  the  mouth  of  Hay  Hall  Creek  the  river  1,350  feet  wide.  There  is  a  sawmill  ap 
this  creek. 

ThreeMiteCut  joins  the  river  just  below  Shoal  No,  H.  The  soundings  indicate  thst 
the  flood  and  the  ebb  folEow  the  same  chanel  at  the  mouth  of  the  cnt. 

This  out  is  nsed  at  high  tide  by  the  steament  of  the  Inside  route. 

The  chaiiuet  bottom  throughont  Darien  Harbor  is  generally  hard  aand ;  there  tre 
some  mud  banks,  anil  uiuil  is  generally  found  near  the  river  banks ;  the  latter  are  tt 
about  the  height  uf  hi^h  tide  of  soft  mud,  and  present  the  uanal  characteristics  of  tki 


salt  marshes  of  the  ' 

Detailed  ioformatio: 
ing  this  report. 
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Logs  were  atmok  while  Bonndiog,  and  the  bkoba  were  fnnnd  lined  nitb  biodeni 
from  raftfl  and  slaba  from  the  saw-tuills.  It  would  aeem  that  It  is  the  practice  bjr 
maiij  tn  tarn  anoii  material  adrift,  to  be  picked  np  by  woodmea  or  left  to  aiok  in  the 
cbaDoel. 

The  popnlation  of  Darien  Ja  about  3,000  and  of  Dobo^  abnnt  400. 

The  amount  of  dry  land  at  Doboy  aiiitable  for  exlenaion  of  the  town  is  limited,  and 
il  lacka  oommnni cation  with  the  interior  by  land;  Darien  poaaeaaea  the  latter,  and  it 
ii  the  neareat  high  land  of  extent  one  meets  from  nea. 

The  reach  above  Darien  into  the  Altamaha  ia  obatruoted  by  several  sboala  carrying 
frnm  I  loti  feet  at  low  water. 

Couper  Bar  ia  the  worst  one ;  the  North  Branch  here  ia  practically  dry  at  low  water, 
■t  which  stage  the  channel  ia  thrungh  a  narrow  drain,  'H  feet  deep,  crooked,  and 
tcwommodating  amali  boats  only. 

From  Doboy  to  aea,  the  only  obatrnctjon  is  Doboy  Bar.  This  bar  is  about  4  miles 
walheaat  of  Sapelo  Light-hnnse;  is  between  the  "North  breakers"  and  the  "Sonth 
braskera"  of  Coast  Survey  Chart  No.  44«. 

The  Bonndin^  in  this  vicinity  on  chart  were  tnken  in  1BG8;  they  show  a  minimum 
mean  low-water  ileptb  of  14  faet  at  the  aite  of  Doboy  Bar. 

The  present  reported  mean  low-water  depth  on  the  bar  la  10.6  feet,  and  it  la  stated 
lo  be  only  2O0  fept  through  the  crest  at  a  i4-foot  depth. 

1  have  been  informed  that  the  liar  had  a  depth  of  from  21  to  22  feet  at  mean  high 
water  (tide  7  feet)  from  ie60  to  about  1b74. 

Since  the  latter  dnte  it  has  shoaled  to  about  18  feet  at  mean  high  water. 

The  north  or  aloiigh  channel  over  the  aea  bar  ia  reported  to  be  deepeoitig.  It  ia  now 
tbout  14  inobes-HhuBler  than  the  channel  over  Doboy  Bar. 

There  are  obstructions,  then,  both  above  and  betow  Darien  Harbor,  in  the  reach 
toonecting  tbe  Altamaha  River  with  the  sea. 

The  int-Fre^tfl  of  Darien  Harbor  may  be  divided  into  three  classes: 

First.  The  steamboat  traffic  down  the  Altamabaand  towBidsSavannah;  IhetrafBo 
of  the  "Inside  Ronte";  the  rice-boat  traffic;  rafting  in tereats. 

Second.  The  lumber  abippiog  by  coaatera,  of  an  average  draught  of  15  f^t,  which 
contd  toad  at  Darien;  rafting  intereata. 

Third.  The  Inmber  export  business,  in  draughts  of  17  to  30  or  more  feet,  the  deeper 
draughts  loading  at  Doboy,  aa  is  now  the  practice;. rafting  interests. 

Tbe  general  rafliog  totereats  would  be  benefited  by  works  aiding  either  of  these 
tirse  classea. 

There  ia  ample  water  now  in  Darien  Harbor  to  accommodate  the  interests  of  the 
trM  cloM.  The  iniprovementa  of  most  benefit  to  thia  claaa  would  be  those  from  Da- 
rien upward  to  the  Altamaha,  coming  under  the  appropriation  for  improving  Alta- 
maha River,  Georgia. 

Improving  Darien  Harbor  wonld  particalarly  and  almost  exclusively  benefit  the 
Mcoud  class  of  intereata. 

Deepeuing  Doboy  Bar  would  greatly  benefit  the  third  class,  and  etfectively  help 
tne  other  intereata. 

It  appears,  then,  that  more  benefit  would  result  from  an  expenditure  above  Darien 
Harbor,  or  below  it,  than  would  be  secured  by  improving  the  Harbor  (Darien  to 
Doboy). 

Tbe  seven  ahoala  of  Darien  Harbor  are  oonneoted  by  reachea  carrying  at  leaat  12 
''set  at  mean  low  wat«r.  Should  the  ahoals  be  permanently  reduced  to  this  aame 
^spth,  the  efficiency  of  the  harbor  would  be  largely  angmonled. 

At  present  the  deepent  uaual  draught  aSurded  by  the  harbor  is  from  111  to  14  feet. 
"niia  would  be  increniteilto  from  19  to  20  feet  by  the  red uctioa  of  the  shoals,  as  above. 
A  vessel  conld  then  come  in  or  go  out  gf  tbe  harbor  and  over  Doboy  Bar  on  the  same 
tide,  ^ 

I  snbmit  the  following  estimate  for  securing  a  mean  low-water  depth  of  at  leaat  Vi 
&et  thronghout  Darien  Harbor.  Tbu  same  geaeral  plan  conld  be  extended  to  seonre 
•  greater  depth. 

The  lengttia  and  locations  of  the  proposed  dams  are  shown  in  the  map  herewith. 
I  bave  estimated  for  log-raft  mattresses,  brushed  and  loaded  with  from  5  to  9  inohea 
SI  riprap  atone,  and  bearing  a  l:t-inch  crowning. 

In  profile  the  dams  are  kept  at  mean  higli  water  for  about  one-third  of  their 
^ngths,  then  at  half  tide  for  a  distance  oiual  to  half  the  leugth  of  the  dams,  sloping 
oowQ  gradually  to  an  outer  toe. 

Dteifging  is  to  be  done  to  facilitate  the  removal  of  the  shoals  and  direct  the  new 
chancpls. 

At  Shoal  No.  1,  I  snggest  a  dam  to  the  heiglit  of  low  water  only.     A  full  investiga- 
tion or  tidal  cnrrentsat  this  peculiar  locality,  and  a  more  thoroughatudy  of  the  prob- 
able effect  of  the  firoposed  dam,  should  precede  its  final  adoption. 
I  lae  the  following  prices : 
Uattresa,  65  cents  per  square  yard ;  riprap  stone,  3.25  centa  per  cubio  yard ;  dredg- 

Ccxwic 


1242   BEPOBT  OP  THE  CHIEF  OP  EHGIKEEB8,  U.  8.  ASMT. 

lug,  2-J  centa  p«r  cubic  yard.    I  sdd  !tOp«r  cent,  tocoverthe  po«BibIeexp«Qseof  dm- 
essary  Bhore- protection,  aad  for  coDtingeuciM. 
Sboal  No.  5  : 

8,333  cnblcfutlB of  dredging tS.SOO 

Sho>INo.4: 
15,556  cnbic  yards  of  dredging,  4,6e6  winara  yuda  of  nut,  and  960  oobie  yarda 

of  Htooe n.*9l 

Shoal  No.  3}: 

<,000  cable  yarda  of  dredging 1,056 

8boaJ  No.  3: 
4H,666  cubic  yarda  ofdrodglng.  14,000  ranare  yarda  of  mat,  and  2,880  anbic 

yards  of  atone 34,47S 

Shoal  No.  2: 
25,y26  cubic  yarda  of  dredging,  20,973  aqnare  yarda  of  mat,  and  4,238  oubio 

yards  of  alone 39, 8K 

Sboal  No.  \i : 
51,872  cubic  yards  of  dredging,  14,444  aqnare  yarda  of  mat,  and  3,400  oabic 

yards  of  stoue 38,S16 

Shoal  No.  1 : 
16,668  cubic  yards  of  dredging,  23,333  sqoan  yards  of  mat,  and  4,600  cubic 
yards  of  stooe 41,127 

Total 168,354 

Durien  Harbor  is  iiart  of  the  Eastern  Branch  of  the  propoaed  SoDthem  tranaport*' 
tion  route  coonectiog  the  Mississippi  Klver,  neat  Paducah,  by  way  of  the  Tennessee, 
Ocmulgire,  and  Altamaha  rivers,  with  the  Atlantic  Ocean  ;  and  the  harbor  is  also 
part  of  the  "  Inside  Boute"  or  interior  coast  line  of  water  comuaDJcation,  which  has    ' 
recenlly  received  the  attention  of  CongrrSB. 

The  work  ia  in  the  collection  clfslrict  of  Brunswick.    Daricn  is  the  neareat  port  of 
entry,  and  Sapeto  the  nearest  light-lioase. 

AMOUNT  or   KBVENUB  COLLECTBD  AT   PORT  OF  DAKIEK,    QEOBOIA. 

Fiscal  year  ending  June  30 — 

l«yl 126,444  83 

18i« 13, 929  « 

18f« 12.1.'il  15 

1864 13,681  73 

The  survey  waa  made  with  much  akill  and  energy  by  Assistant  Engineers  Jamea  P. 
Allen  and  W.  R.  Curl  is. 

Very  respectlally,  yonr  obedient  aervant, 

Thos.  N.  Bau:bt, 
Captain,  Corpi  oj  EnginMn. 
CoL  Q.  A.  OiLLHORE, 

Corpt  0/ Engintari,  V.  S.  A. 
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mPEOVEMENT  OF  RIVERS  AND  HARBORS  IK  THE  STATE  OP  FLOBIDA. 


REPORT  OF  CAPTAIN  WILLIAM  T.  ROSSELL,  CORPS  OF  EN6IITEER8,  OFFI- 
CER IN  CHABOB,  FOR  THE  FISCAL  YEAR  ESDINQJUSB  30,  1885,  WITS 
OTHER  DOCUMESTa  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Sftint  John'a  Rivrr,  Florida. 

3.  Upper  Ssiut  Jobu't  River,  Florida. 

3.  VoliTsia  Bar,  Florida. 

4.  Apalachicola  Bay,  Florida. 

5.  Tamps  Bav,  Florida. 

«.  Suwanee  River,  Florida. 
T.  Key  Wert  Harbor,  Florida. 
S.  P«atB  Creek,  Florida. 


9.  Harbor  at  Cedar  Keva,  Florida. 

10.  Manatee  River,  Florida. 

11.  CaloosahatchieRivet^  Florida. 

12.  Analachicola  River,  Florida. 

13.  Withlaooochee  Rivor,  Florida. 

14.  ReiDoriog  Honkeo  veMela  or  craft  ob- 

straotiag  or  eadangeriDg  uaviga- 


ESiMINATIONS  AND  SUETEYS. 


IS.  Aoclote  Harbor,  Florida. 
If.  Wekiva  River,  Florida. 

17.  Saint  Anjjnatiiie  Harbor,  Florida. 

18.  Amelia  River,  Florida. 

19.  Charlotte  Harbor,  Florida. 
iO.  Moaqiiito  Inlet,  Florida. 


31.  For  canal  and  inland  a 

from  the  SaiulJohn'sBiverthi'ongh 
Mosqnito  Lagoon  and  Indiuo  River 
to  Jiipitor  lalet  and  Lake  Worth, 
Florida. 


United  States  Engineer  Office. 

JacHimvilU,  Fla.,  July  20,  1885. 
Oeneral:  I  have  the  hooor  to  traDSmit  herewith  my  anuual  reports 
npon  the  works  of  river  aud  harbor  itajtrovemeiit  uader  my  charge  for 
the  fiscal  year  eodin^  Juoe  30, 1885. 

Yery  respectfully,  your  obedient  servant, 

Wm.  T.  Rossell, 

Captain  of  EngineerB. 
Brig,  Gen.  John  Mewton, 

Chief  of  Engineers,  XT.  S.  A. 


IMPROVEMENT  OF  SAINT  JOHN'S  RIVER,  FLORIDA. 

Operations  for  improving  the  channel  over  the  bar  at  the  mouth  of 
the  Saint  John's  River,  Florida,  during  the  past  fiscal  year  were  ear- 
ned on  from  September,  1884,  through  the  jrear.    The  work  was  done 
under  contract,  and  in  accordance  with  the  larger  of  two  projects  sub- 
IMS 
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mitted  to  the  Chief  of  Engiueers  by  the  officer  tbeu  iu  charge,  June  30, 
1879,  and  printed  as  part  of  Appendix  I  7,  Aunaal  Report  of  the  Chief 
of  Engineers  for  1870. 

PROJECT  OF  IMPBOTEMENT. 

The  plan  of  improvement  essentiaUy  consists  in  the  constraotion  of 
two  low  jettiea,  built  of  riprap  stone,  siipvK)rted  by  a  foundation  mat- 
tress or  platform  of  logs  with  a  mattress  hearting  wherever  found 
practicable  to  reduce  the  cost  of  tbe  work. 

Of  the  two  plans  discussed,  which  differed  from  each  other  in  magni- 
tude andprobalile  effects,  the  more  comprehensive  one  has  been  adopted. 
This  plan  provides  for  the  construction  of  two  long  jetties,  st'^rtiog 
from  the  opposite  shores  of  the  entrance,  and  esteuding  seaward  across 
the  bar.  It  was  intended  thereby  to  establish  a  mid-channel  depth  of 
15  feet  at  mean  low  water.  The  usual  available  low-water  depth  over  , 
the  bar  in  its  unimproved  condition  was  6  feet,  more  or  less,  with  a 
mean  rise  and  fall  of  tides  of  abont  5  feet.  The  cost  of  this  project  was 
estimated  at  $1,306, 40d. 

In  order  to  secure  the  full  benefit  of  an  increased  low-water  depth  on 
the  bar,  as  contemplated  by  the  project,  it  will  be  necessary  to  improve 
some  defective  reaches  of  Saint  John's  River  between  the  bar  and  the 
city  of  Jacksonville,  the  cost  of  which  has  been  approximately  esd- 
mated  at  C1L>0,000. 

These  a<lditionnI  works  are  considered  to  be  properly  the  subject  of 
a  special  project  and  appropriation.  If  it  should  be  finally  decided  to 
include  them  under  the  general  head  "Imiirovemeat  of  Saint  John's 
River,"  the  estimate  of  the  cost  of  the  project  given  above  must  t>e  com- 
paratively increased. 

Since  the  adoption  of  the  existing  plan  of  improvement  of  June  30, 
1879,  four  appropriations  have  been  made  by  Congress  for  the  work, 
aggregating  $525,000.  Previously  an  aggregate  sum  of  $57,476.28  was 
expended  iu  dredging  for  the  temporary  improvement  of  the  bar-chan- 
nel since  1865. 

For  making  the  preliminary  surveys  and  preparing  the  project,  the 
sum  of  $2,523.74  was  expended. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JUNE  30,  1884. 

North  jetty. — The  foundation  course  ot  apron  of  this  jetty,  starting 
iroui  low-water  line  of  Fort  Ueorge  Island,  reaches  to  a  point  1,115  feet 
&om  shore,  and  was  laid  on  a  straight  course  bearing  south  73  degrees 
east.  The  mattresses,  log  and  brush,  or  log  and  poles  together,  as  nsed 
for  the  work,  are  from  42  feet  to  60  feet  wide,  and  from  19  inches  to  22} 
inches  thick.  They  are  held  in  place  by  2,1(>2  cubic  yards  of  riprap 
stone  distributed  over  them.  The  seaward  end  reaches  a  large  shoal 
known  as  Ward's  Bank. 

South  jetty. — The  foundation  course  or  apron  was  laid  to  an  aggre- 
gate length  of  4,813  feet,  of  which  874  feet  form  the  shore  branch,  bear- 
ing north  46  degrees  45  minutes  east.  The  main  line  begins  at  a  point 
74  feet  back  from  the  outer  end  of  the  shore  branch.  For  a  length  of 
3,538  feet  it  follows  a  straight  course  bearing  north  74  degrees,  54  mic- 
ntes  east.  The  next  length  of  328  feet  is  deUected  1  degree  to  the  east, 
and  the  last  length  of  73  feet  1  degree  47  nunutes  to  the  east.  The 
apron  is  formed  of  log  and  brush  mattress,  varying  from  20  to  87  feet 
in  width,  and  from  10  to  21  inches  thick.  They  are  covered  with  riprap 
stone  to  an  average  thickness  of  15  inches. 
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For  a  length  of  3,209  feet  tbe  fqnndation  course  viaa  overlaid  vith  a 
■econd  coarse  of  mattressea  and  stone,  the  niAttresses  varying  from  45 
to  77  feet  in  width,  and  the  main  line  was  further  built  up  by  a  third 
course  1,902  feet  long;  a  fourth  course  1,641  feet;  a  dfth  course  1,317 
feet;  a  sixth  coarse  903  feet;  a  seventh  course  127  feet ;  an  eighth  course 
134  feet;  and  a  ninth  course  40  feet. 

The  mattresses  in  ench  course  were  generally  made  about  8  feet  less 
in  vidtli  than  those  immediately  belun. 

Eight  low  spur  jetties  were  constructed,  four  od  each  side  of  the  Jettj, 
opposite  to  each  other.  They  are  locatcfl  at  distances  of  from  500  to 
1,800  feet,  from  the  angle  of  the  junction  of  the  main  liue  with  the 
shore  branch.  These  spurs  are  formed  of  two  courses  of  mattresses,  the 
lower  ones  projecting  from  81  to  98  feet  beyond  the  edges  of  the  apron 
of  the  main  liue;  those  laid  on  the  north  side  are  75  feet  wide  and  those 
on  the  south  side  100  feet  wide.  The  original  foundation  course  of  the 
main  line  vaa  widened  to  arrest  the  destructive  actions  of  very  strung 
aurents,  developed  alongside  of  and  across  the  work.  A  revetment  or 
apron  of  mattresses,  varying  in  width  from  40  to  100  feet,  beginning  at 
tbe  low-water  mark  and  extending  2,652  feet,  was  laid  on  the  sonth  side. 

The  foundation  was  still  further  broadened  by  placing  a  revetment  or 
apron  ou  tbe  north  side  similar  to  that  on  the  south.  This  revetment 
began  at  tbe  second  spur  from  the  shore  and  extended  seaward  a  dis- 
tance of  1,703  feet,  the  width  varying  from  70  to  100  feet. 

Between  spars  two  and  three,  upon  a  length  of  300  feet,  there  seemed 
to  be  less  stability  than  in  the  rest  of  the  jetty.  Here  the  greatest  set- 
tlement had  taken  place,  and  as  it  had  been  built  up  as  a  wall  with  steep 
aides,  it  was  further  strengthened  by  a  sort  of  buttress  composed  of  log 
mattresses  and  ri]irap  stone,  in  all  respects  similar  to  the  construction 
of  tbe  jetty.  This  buttress  leans  or  abuts  against  the  jetty  for  a  dis- 
tance of  about  120  feet,  parallel  to  its  axis,  and  is  formed  of  sis  courses 
of  mattresses,  the  lower  course  being  35  feet  wide  and  the  top  course  14 
feet 

For  holding  the  mattress  work  in  place  and  in  building  up  the  south 
jetty,  the  amount  of  riprap  stone  employed  from  the  beginning  of 
operations  to  June  30,  1884,  aggregated  50,032^  cubic  yards. 

During  the  same  time  the  tooal  expenditures  for  both  jetties,  includ- 
hig  outstanding  liabilities,  were  $372,836.04. 

eM,  1884 1.115 

e30,  1884 4,813 

OPERATIONS  DUBINQ  THE   FISOAL  YEAR  ENDINO  JUNE  30,  1885. 

On  July  1,1884,  the  balance  on  hand  available  for  work  was  (3,163.96, 
and  there  was  appropriated  by  act  of  July  5,  1884,  a  further  sum  of 
1150,000,  making  a  total  of  $152,163.96. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Col.  Q.  A,  Qillmore,  Corps  of  Engineers,  until  he  was  re- 
heved  byine  by  virtue  of  Special  Orders  No.  96,  headquarters  Corps  of 
Engineers,  United  States  Army,  Washington,  1).  C,  Aagust  5, 1884. 

On  July  1, 1884,  the  work  was  idle  for  lack  of  funds,  and  it  was  not 
until  September  19  that  work  was  actively  begun,  the  intervening 
time  being  necessary  for  advertising  the  work,  making  the  contract,  and 
getting  tbe  plant  into  working  condition. 

When  the  appropriation  made  by  the  act  of  July  5, 1884,  became 
available,  proposals  were  invited  for  continuing  the  work  of  improve- 
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ment.  Two  designs  for  mattresses  were  described  in  the  specifications, 
either  of  which  might  be  used,  at  the  option  of  the  coiitrautor.  These 
designs  were  aa  follows: 

First  denign— This  mattress  is  a  raft  of  ronnd  logs  not  less  than  9 
inches  in  diameter  at  the  ninall  end,  i>Laced  in  close  contact,  side  by 
side,  at  riglit  angles  to  tbe  line  of  the  jetty,  and  firmly  held  there  by 
transverse  pole-binders  spiked  or  bolted  to  them.  There  will  be  placed 
npon  the  raft  of  logs  a  Inyer  of  live-wood  brush,  sufficient  to  give  5 
inches  in  thickness  in  the  finished  work,  secured  in  place  by  poles  lashed 
to  the  binders  of  the  raft.  The  binder^)  will  be  smaller  logs  or  polea, 
not  less  than  4  incben  in  depth  at  tbe  sni^ll  end,  and  placed  not  more 
than  8  feet  apart,  and  those  on  tbe  outside  will  be  close  to  the  end  of 
the  logs. 

Second  design. — This  mattress  will  consist  of  a  bottom  grillage  of 
poles  of  an  average  diameter  of  at  least  (t  inches,  and  not  less  than  5 
inches  in  diameter  at  the  small  end,  placed  from  4  to  A  feet  apart  be- 
tween eentprs,  both  longitudinally  and  transversely,  and  the  lower  |)oles 
will  be  piirallel  to  the  line  of  the  Jetty.  Tbe  spaces  between  the  apper 
poles  of  this  bottom  grillage  will  be  filled  in  with  similar  poles,  ijpon 
this  raft  will  be  placetl  two  layers  of  stout  hard-woocl  brush,  crossing 
eachotherat  right  ajigles,  each  coursetobeS  inches  thick  in  the  finish^ 
jetty,  to  be  followed  by  a  top  grillage  constructed  like  the  one  placed 
at  the  bottom.  The  ujtper  layer  of  brash  will  be  placed  at  right  angles 
to  tbe  line  of  jetty.  Tbe  poles  of  each  grillage  will  be  secnrely  lashed 
together  by  suitable  wire  or  rope  lashings,  and  the  upper  and  lower 
grillages  will  also  be  securely  lashed  together  in  such  a  manner  as  the 
engineer  in  charge  shall  ajiprove,  so  as  to  form  a  strong  and  compact 
mattress  not  less  than  in  inches  thick  in  the  finished  work,  the  thick> 
ness  being  estimated  between  tbe  bottom  polesof  tbe  upper  and  tbe  top 
of  tbe  lower  giillage. 

Of  four  proposals  received  and  opened  Angnst  16, 1884,  one  made  by 
Mr.  A.  Ames  Uowleit,  of  Syracuse,  N.  Y.,  was  the  lowest.  He  offered 
to  furnish  aud  put  in  tbe  work  mattresses  at  the  price  of  75  cents  per 
square  yard  and  riprap  stone  at  the  price  of  ^3. 10  per  cubic  yard.  With 
tbe  approval  of  tbe  Chief  of  Engineers,  a  contract  was  made  with  Mr. 
Uowleit  on  September  8,  ISSi.  Operations  were  carried  on  on  both 
jetties. 

South  jetty. — ^The  settlement  that  had  taken  placeduring  the  previous 
year  was  made  up  by  stone  alone,  tbe  aggregate  amount  used  being 
1,500  cubic  yards.  The  jetty  from  tbe  low-water  mark  to  where  the 
sbip-channel  crosses  it  bas  a  height  of  2  feet  above  mean  low  water. 
Tbe  revetments  or  aprons  on  both  north  and  south  side  were  extended 
to  tbe  end  of  jetty  as  constructed  on  July  1, 1884,  the  width  varying  on 
south  side  from  60  to  70  feet  and  on  north  side  from  CO  to  100  feet. 

Beginning  at  the  inshore  side  of  the  ship  channel  a  course  of  mat- 
tresses was  laid  along  the  axis  to  raise  tbe  jetty  for  a  distance  of  1,260 
feet.  The  deflection  of  tbe  current  caused  by  this  work  was  so  great 
that  a  new  channel  cut  out  north  of  south  jetty  and  nearly  parallel  to 
it,  having  a  depth  of  6  feet  at  mean  low  water  aud  a  width  of  about  200 
feet.  The  places  where  this  channel  formed  was  at  the  beginning  of  the 
year  bare,  or  nearly  so,  at  low  water.  As  there  was  a  strong  tendency 
for  this  channel  to  cut  to  the  southward  around  the  end  of  the  jetty.  It 
was  thought  advisable  not  to  increase  the  deflected  current  uDtil  the 
jetty  had  been  extended. 

It  was  thought  that  could  the  mattresses  be  laid  so  as  to  retain  the 
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bottom  as  it  then  existed  much  money  would  be  ultimately  saved  Id 
Tftising  the  jetty. 

With  this  end  in  view  the  fouudation  conriie  was  extended  seaward 
on  Range  4, 1>earing  north  77  degrees  41  minutes  east.  This  range  was 
extendi  327  feet,  and  the  line  was  then  deflected  'i  degrees  i'urlher  to 
the  eastward  for  Range  5  for  a  distance  of  400  feet.  The  lino  of  the 
jetty  was  then  successively  deflected  2  degrees  to  the  eastward  for  each 
new  range  through  Bange  8,  the  length  of  the  ranges  beiag:  Range  6,  ' 
WO  feet;  Range  7,  400  feet;  and  I4auge  8,  37.t  feet. 

The  direction  of  the  axis  being  at  present  north  85  degrees  41  minutes 
east,  to  give  a  sufficiently  broad  base  to  hold  the  bottom,  the  widtb 
of  tliese  mattresses  were  made  from  110  to  120  feet,  the  deiith  of  the 
water  in  which  tliey  were  set  varying  from  12  feet  to  2  feet.  These 
mattresses  were  held  in  place  by  riprap  stoue  to  a  thickness  of  1  foot. 
The  aggregate  amount  of  stoue  placed  on  the  south  jetty  during  the 
fl)>c-il  year  was  16,312.16  cubic  yards,  and  52,037.53  square  yards  of 
mats  laid. 

Sorth  jetty. — The  north  jetty,  when  begun,  extended  from  low  water 
seaward.  Dnriug  the  time  of  idleness  a  slough  had  cut  out  beliind  the 
jetty,  and  much  anxiety  has  been  felt  for  the  beach.  Therefore  this 
jetty  has  been  extended  shoreward  to  the  high-water  mark,  a  distance 
of  905  feet,  the  mattresses  varying  in  width  from  50  to  65  feet.  Wbile 
the  work  was  progressing  ou  the  south  jetty  a  slongh  cut  out  across  the 
line  of  the  north  jetty,  as  proposed,  and  with  the  desire  of  stopping 
tfais,  the  north  jetty  has  been  extended  seaward  a  distance  of  937  feet. 
Ilie  mattresses  have  a  width  of  100  feet,  and  are  covere<l  with  riprap 
Itone  to  a  depth  of  9  inches.  The  aggregate  amount  of  stone  used  on 
this  jetty  during  the  year  is  3,699. G4  cubic  yards,  and  16,712.22  square 
yards  of  mats  were  laid.  The  depth  of  water  in  which  this  work  lies 
lariesfrom  0  to  9  feet  at  mean  low  water.  The  axis  of  tbis  jetty  is  thus 
&r  laid  on  a  single  range,  beariug  south  73  degrees  east. 

During  the  year  the  contractor  has  furnished  aud  put  into  the  work 
6S,749.77  square  yards  of  mattresses  and  20,01 1.80  cubic  yards  of  riprap 
Btooe. 

TMt. 

Length  of  north  jett7,  Jane  30,  1885 3. 007 

Lcmgib  of  wnth  Jetty,  June  30,  1885 6,713 

OPKRATIOKS    CONTEMPLATED    DUBINO    THE  PBESENT  FISCAL  TEAK. 

With  the  balance  of  $30,925.95,  on  hand  July  1,  1885,  it  is  proposed 
Ui  continue  the  extension  of  the  north  jetty. 

EFFECTS  OF  THE  W0BE9  AND  CHANGES  aSNEBALLT. 

As  was  mentioned  in  the  last  annnal  report,  the  south  jetty  was 
forcing  a  portion  of  the  current  to  seek  an  outlet  between  the  pro|>osed 
positions  of  the  two  jetties.  On  beginning  work,  during  the  past  fiscal 
year,  a  course  of  mattresses  covered  with  riprap  stoue  was  laid  on  the 
portion  of  the  jetty  where  the  sailing-line  crosses  it.  Tbis  course  was 
extended  seaward.  This  additional  height  caused  such  an  intx^iaae  in 
the  deflected  current  that  a  channel  scoured  out  parallel  to  the  south 
jetty  and  north  of  it.  As  there  was  a  strong  tendency  in  this  current 
to  cut  round  the  end  of  the  jetty  to  the  southward  it  was  deemed  best 
to  extend  the  foundation  course  seaward  rather  than  increase  the  height. 
It  was  thought  that  by  this  means  tbe  bottom  might  be  held  and  tbe 
ultimate  cost  of  the  work  lessened.    Tbe  channel  followed  the  jetty  as 
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it  was  extended  seaward,  remaining  parallel  to  it,  and  to-day  there 
exists  a  channel  400  feet  wide  iiortti  of  the  south  jetty,  with  a  depth  of 
more  than  6  feet  at  meao  low  water  out  to  sea.  The  depth  across  tiie 
bar  along  the  sailing-line  is  7  feet  at  mean  low  water.  This  is  the  most 
notable  effect  prodnced  by  the  work  during  the  year, 
*•  On  June  30, 1884,  where  this  channel  now  exists  was  almost  bare  at 
low  water.  While  this  work  was  beiog  done  the  north  beach  near  the 
'  shore  end  of  the  north  jetty  was  badly  washed.  This  erosion  had  been 
going  on  slowly  for  the  past  three  years,  but,  owing  to  the  small  appro- 
priations and  the  critical  condition  of  the  south  jetty,  due  to  delays  in 
the  work,  there  bad  been  uo  time  when  the  shore  connection  of  the 
north  jetty  could  be  completed.  After  having  extended  the  south  jetty 
over  the  crest  of  the  bar  1  felt  that,  in  view  of  the  failure  of  the  river 
and  harbor  bill  for  1885,  that  it  would  not  be  safe  to  leave  the  north 
jetty  any  longer.  I  therefore  extended  thenorth  jetty  to  the  bigb-water 
mark ;  the  result,  a  sanding  up  of  the  small  slough  or  channel  that  had 
existed  here. 

The  water,  cut  off  fh>m  this  channel,  began  cutting  a  new  line  to  the 
sea  around  the  sea-end  of  the  north  jetty,  and  it  was  deemed  best  to 
extend  the  foundation  course  seaward  to  hold  the  bottom  and  save  ul- 
timate expense. 

^  One  of  the  caused  of  the  settling  in  the  south  jetty  was  the  wash  near 
the  jetty,  due  to  the  parallel  and  cross  currents,  and  to  counteract  this 
aprous  or  revetments  were  laid  on  both  sides.  In  order  to  watch  this 
scour,  I  had  taken,  every  month,  four  lines  of  souudings  parallel  to  the 
south  jetty ;  of  these,  two  were  north  of  the  axis  and  distant  ftom  it  50 
and  150  feel,  respectively,  the  other  two  in  the  same  relative  positions 
OB  the  south  side.  Owiug  to  the  bad  weather  and  the  interferance  of 
the  ooDtract  work  several  mouths  were  missed. 

Those  that  were  taken  I  have  had  plotted,  and  by  a  reference  to  them 
it  may  be  seen  that  no  daugerous  scour  existed  during  the  past  fiscal 
year.  The  two  jetties,  as  far  as  constructed,  are  in  good  condition. 
The  high-water  liue  on  the  south  beach,  near  the  shore  end  of  the  south 
jetty,  baa  built  out  more  than  400  feet  in  places. 

From  the  new  position  of  Ward's  bank  it  seems  probable  that  could 
the  gap,  left  in  the  south  Jetty  foi'  commerce,  be  filled  up,  that  it  would 
extend  across  the  present  channel,  and  that  the  south  jetty  would  be- 
come a  sandbank,  with  a  solid  hearting.  Could  thenorth  jetty  be  built 
to  protect  the  channel  and  prevent  its  shifting  to  the  north,  it  seems 
probable  that  the  channel  will  form  without  any  aid  from  dredging. 

In  conclusion  1  would  state  that  in  my  opinion  the  work  is  in  a  very 
promisiug  state. 

NECESSITY  OP  AN  EAELY  APPROPEIATION. 

The  channel  across  the  bar  at  the  mouth  of  the  Saint  John's  Biver 
has  always  been  subject  to  great  changes  in  position  and  depth.  The 
sailing  liue  has  shifted  from  year  to  year  until  it  has,  at  sometime,  oc- 
cupied nearly  every  [Hisition  through  an  arc  of  nearly  180  degrees.  The 
depth  varies  from  lU  feet  to  15  feet  at  high  water.  These  changes  are 
due  to  the  weather.  The  sand  forming  the  bars  moves  easily,  and  > 
single  Storm  may  make  great  changes  in  the  position  and  extent  of  the 
channels  and  shoals. 

The  object  of  the  improvement  is  to  form  and  retain  a  permanent  chan- 
nel of  sufficient  width  and  depth  to  accoinmo<Iate  the  commerce  whicb 
will  seek  the  port.    This  is  to  be  done  by  building  artificial  banks  or 
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ilioals  that  vill  be  jiermaueut  and  tbiu  rendur  tbe  chmiDel  so  also.  The 
pDsilioD  of  tbese  artificial  sUoals  or  banks  (jetties)  being  so  fixed  as  to 
ttaae  the  flow  of  water  to  make  and  rtstaiu  tbe  cbannel  of  the  required 
vidtb  and  depth. 

In  building  these  Jetties  on  the  sbiftiug  bottom,  great  care  mast  be 
taken  to  meet  the  problems  as  they  arise.  Any  work  in  an  unflnished 
oindition  is  mnch  more  liable  to  damaf;e  than  a  finished  one.  Bnt  the  ' 
nsnits  of  a  iievere  storm,  if  met  at  once,  will  be  inexpensive  compared 
to  those  which  may  come  from  slight  causes  autiug  uuuheuked  throngfa 
ft  considerable  time.  It  seems  almost  an  axiom  tliat  in  a  work  of  t^is 
magnitude  and  importance,  and  one  that  is  necessarily  so  ex[>oaed  dur- 
iDg  its  construction,  that  there  should  at  all  times  be  a  suCficient  amouat 
of  money  on  band  to  meet  any  injuries  that  may  occur. 

Baring  the  progress  of  the  work,  from  its  commencement  on  Decem- 
ber 14, 1880,  up  to  the  pn-seut  time  it  has  been  idle,  through  lack  of 
money,  for  m6re  thau  a  year. 

Tbe  damage  caused  by  these  delays  has  materially  increased  tbe  cost 
of  the  work.  On  this  subject  I  quote  from  tbe  last  Anunal  Iteport  mode 
bj  Col.  Q^  A.  Gillmore  on  this  work : 

Tba  pr<>caric>ae  conditiou  in  which  tbe  soath  jBtty  oontlDued  dnriog  a  l&rgf  V"'^  of 
111*  lutl  cklenilur  year,  and  the  Beriuii^ainage  wbiufa  it  received,  would  have  been 
■'oidcd  if  uie&DB  for  a  aoLitiiiiinuH  aD<rvi)(aruuB  proHecutioQ  of  tbe  work  bad  been 
p*Tided  from  tbe  uutnet.  Ah  it  is,  aevtrai  bundreu  tbonsand  dollars  bave  been  added 
llmtb;  to  the  Hual  cost  of  tbe  i  lu  prove  me  ot. 

i-tpua,  without  funds  to  carry  on  the  work,  a  gap  must  be  left  in  the 
ustb  jetty  to  give  accommo<latioti  to  commerce.  Yet  even  with  this 
gap,  a  new  chanuel  has  opeped  and  gives  the  greatest  promise,  could 
tbe  work  be  pushed  continuously.  Should  this  gap  be  closed,  with  no 
Dwiiey  to  rely  ou  for  tbe  future,  an  accident  to  tbe  work  would  be  most 
disastrous  to  the  commerce  of  the  port.  I  would  most  earnestly  tecom- 
mend.  in  the  interests  of  economy  and  of  the  snccess  of  the  work,  that 
an  early  appropriation  be  made  to  enable  operations  to  be  reaumed  dur- 
ing the  coming  wiuter. 

It  is  proposed  to  use  tbe  appropriation  asked  for  in  extending  the 
north  Jetty  seaward  and  raising  it,  and  in  completing  the  south  Jetty. 

This  improveiueot  is  lucated  id  tbe  oulleotion  diatriot  of  Saint  John's.  Jaokaon- 
lille  i«  the  nearest  port  of  entry.  Neateit  ligbt-hoiue  is  Saint  John's  Hiver  Light. 
Htareitt  fort  is  Fort  Clinch.    Amount  of  duties  collected  in  Bncal  year  lAia,  $4T3.!J6. 

Tbe  following  appropriations  bave  been  made  for  this  work  siuce  the 
present  i»roject  of  improvemeut  waa  adopted : 

Bj  set  of  Congress  approved  June  U,  1680 $125,000 

Ujactof  Congress  approved  March  3,  1««1 100,000 

By  »ct  of  Congress  piiBsedAiignst  J,  l««a 150,000 

ByictofCongressapproved  Julf  6,  1*« 150,000 

Toul eaSpOOO 

Ha  total  expenditures  to  Jane  30,  18%,  iDclndiog  ontstaoding  liabllittea,  wera 

The  followiug  papers  accompany  this  report: 

1.  Hapof  moulhof  river. 

t-  Flan  and  profile  of  south  jetty. 

i-  Plan  and  prnQle  of  north  jetty. 

4.  Comparative  protiles  parallel  to  south  jetty. 

^  Bepurt  of  luspectar  o(  Conetruetion  L.  L.  I,diii»x. 
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JnlT  1,  \^&,  Bmoiint  ozpeniled  darlnfr  Usoal  fear,  exc)asiv«  of 

oatstandlug  liabilities  Jnlf  1,  18rt4 $92,41^1  tJ 

July  1,  18S5,outBiandiiiK  liabilities 26,786  34 


fAmonot  (estimated)  reqaired  for  completion  of  existing  pniject 761,40 

J  Anionnt  that  can  be  pnitilabl^  ezpendt^  in  fiscal  year  eDdlDE  June  30,  ]R87  tWO,  OU 
1  Submitted  in  cnmpliaDi^  with  requirenieuts  of  section  .Tof  liver  and 


I.     harbor  acts  of  ld6S  and  1H6T. 


Hmbm  of  bidders. 


JokoT.  Gaynor.-. 
Airnid  ABiHanrli 

BaiirvS.Ely 

Wn.  H.  Stdwd 


RBPOKT  OF  MR.  L.  I 


LOUAZ,  INBPECTOK. 


Sik:  Piirsnaat  I 
tefeniDce  to  niauD 
Biver  jetties. 


FouT  Georqk,  Fla.,  JtUg% 
e  the  honor  to  make  the  following  report* 
ir  of  building  mats  and  of  conducting  the  work  for  theSsint  Jot 

DCILDIMO   MATS. 


The  mat  camp  is  12  mileii  above,  on  the  river,  and  employs  from  twenty-fivl 
thirty  hands  and  twenty-four  mnlee. 

The  dtnienaiou  iif  the  mats  being  given  from  the  chief  ofSce  to  Ihe  mat  iusped 
he  sees  tbnt  the  inats  are  built  acooriling  to  the  spec  ili  cat  ions.  Tl  requin»  seven  ■ 
to  build  the  mat,  four  hands  to  out  logs,  ten  tesmaters,  and  five  men  t«  cot  briuh  | 
put  un  the  mat. 

The  logs  are  faauled  to  the  bank  and  inspected,  and  then  rolled  in  the  water,  fla« 
to  positiun,  and  held  in  place  for  spiking  by  canl-hooks,  the  spikes  used  bieing 
iucb.  Two  miuiXa  are  strongly  braced  un  the  mat,  witli  biioy-lines  anil  biiojii  m' 
Ikat  at  the  foot  of  each  maat.  The  mats  are  niimbet«d  on  the  masts  and  also  on 
bnovs.     It  rt!<iiiireB  three  days  to  make  a  mat  100  by  100  feet. 

The  briisb  ix  held  on  the  mat  by  slight  binders  tied  down  with  small  rope,  at  li 
h  inches  of  green-wood  brush  beiugteqnired  on  the  mat. 

COKTRACTOR'e  PLANT. 

The  plant  conaiats  of  one  large  tng,  used  to  tow  the  mats  from  the  camp  to 
work ;  one  small  tng,  uM'd  to  tuw  the  Ings  from  the  different  landings  to  the  ow 
five  large  lighlera,  from  65  frut  to  lOU  Ie>a  long  and  -2fi  feet  wide,  wilh  caratana,  i 
two  auialter  scuns  (these  lighterHSKMtrongly  decked  over  and  t.horoughlT  brao 
two  yawl-boatH,  for  four  oars;  on«  hniHliug  engine;  three  large  iron  l>aoketa; 
large  anchors  and  several  kedge  anchora,  weighiitg  from  460  to  600  puuuda;  k 
spats  for  anchor ;  bnoya ;  and  the  naual  small  tools  for  earrylDg  on  a  work. 
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UNLOADING   VEBBELB   AND  PILING  8TON8. 

Tbe  vewtelHure  brnii)(bt  ]i1uDgBide  of  tlin  dock'npoa  which  inplaoed  the  hoist  ingen- 
gine.  Thescoira  are  pUceil  nu  thu  oateraidH  uf  tUt)  viuuel,  lines  buinu  so  riKS<'d  that 
the  ttilu  can  be  dumped  oii  the  scows.  Six  iDHiiurn  placed  in  tbe  hula  to  fill  ihe  tnbs, 
one  Bt  the  jjiiy-ropti  to  unidu  the  tuh  when  hoisted,  and  ttvo  on  the  scow  to  pile  the 

The  Htune  in  regnlarl.v  piled  in  Hiich  a  iiiauuertbat  it  can  be  cuuveniently  meoeared, 
the  lieight  of  the  pile  beiug  fcenerally  3.5  feet,  Che  ecow  mcMuriuij!  fratii  11^  to  116 
janlH.  Two  of  tbe  scows  cuu  be  ruudily  lowled  iu  a  da;.  Tbti  ilirl  iu  the  vessel  is 
placed  in  a  separate  pile  £n>m  IhestoDu,  aud  not  lueasiiNd  or  taken  intoacoonnl. 

MAKING  L'P  TIIK  TOW. 

Thu  mat  is  made  fast  tn  two  scowa.  one  on  each  side,  by  bridle  lines  leading  o7er 
the  timber  heiulH  on  the  side  of  tbe  souw  aud  under  and  aruuud  a  log  of  the  mat,  cani 
being  taken  that  tbe  lint-n  will  readily  reeve  on  llie  luat  when  the  mat  is  to  b«  low< 
•red  down.  A  mat  of  lUO  feet  requires  four  bridle  lines  on  each  acow.  Tbe  scows, 
one  on  each  side  of  tbe  mat,  are  pulled  close  to  the  mat  by  placing  the  linns  on  the 
oapstaus. 

eKTTING  THB  MAT. 

flril  method. — The  mats  are  invariably  set  on  an  ebbtide.  When  nearing  the  line 
of  the  work  the  tow  in  tnrneil  heading  the  tido,  or  is  allowed  to  drop  with  tbe  tide, 
that  the  breast  lluei  may  be  rnn  from  up[>er  scow  to  the  buojs  anchored  fur  tbe  pnr- 

C.  (See  DinRriiiu  1,  method.*)  Thcae  liui's  and  others  are  run  in  yawl-buate. 
aiicbon  are  pluced  above  the  work  and  parallel  to  the  axis.  The  line  fmui  the 
tcw-linat  IB  nuw  ('H»t  off.  by  slackening  (he  breast  linee  the  mat  is  allowed  to  drop 
down  near  the  ran^e,  it  being  of  the  greatest  lm|>artance  that  tbe  mat  be  kept  pac- 
illet  to  Ihe  line  of  ihe  work. 

Other  liVieaaru  now  run  as  follows:  A  line  to  booy  and  anchor  on  tbe  Hue  of  the 
work  Co  act  as  a  ilrTti  line.  Linos  from  the  head  of  each  scow  to  two  buoys  made 
fist  on  a  mat  previously  set,  to  serve  as  head  lines  to  brina  the  mat  close  to  the  head 
of  work  already  complelwd ;  t  no  kedge  anchors  are  now  placed  Iwlow  the  work,  and 
breast  lines  rnn  fioni  tbe  second  scow  ;  tlic  last  two  anchors  being  placed  in  a  posi- 
tion below  the  work  corresponding  t((  the  two  breast  anchors  above. 

The  mat  is  now  slackened  down  on  rutige,  the  breast  lines  being  used  to  move  an 
end  nn  the  mat  bodily,  tbeiiteru  line  to  keep  Ihe  mat  off  of  the  work,  tbe  head  lines  to 
iraw  the  mat  to  Ihe  work. 

The  tide  having  slackened,  and  tbe  mat  in  position,  stone  is  placed  on  in  sufficient 
qnantiry  to  Btrctcb  tbe  bridle  lines  eq^nally.  Tbe  inspector  having  reportwl  the  mats 
to  be  on  range,  the  mat  is  lowered  a  trw  feet  and  more  stone  placed.  If  tbe  mat  has 
moved  off  range  In  lowuriug,  its  position  is  rectified  by  placing  the  pionor  line  on 
capstan.  This  plan  is  pntsiied,  [owering  aud  rectifying,  until  the  mat  la  near  the 
bottom,  when  all  bridle  lilies  are  cast  off  and  tbe  mat  settles  to  its  poaitinu.  Great 
care  is  taken  to  slack  off  the  bridle  liiiea  equally  or  the  mat  may  cant  in  lowering  and 
•hoot  far  off  tbe  range. 

The  mat  being  on  tbe  bottom,  ibe  stone  is  distribiited  by  heaving  tbe  two  suowson 
topof  tbemat.  By  Discing  the  several  lineaon  the  capstan,  the  position  oftbesoowa 
Ban  be  cbanged  as  directed. 

Hie  al>ove  raelbod  can  be  nsed  in  any  cose  where  the  mat  is  not  more  than  10  feet 
longer  than  tfan  scowa  and  where  it  is  nut  very  rough.  The  mats  nun-  being  set  are 
100  feet  by  100  feet. 

It  rrqnirm  sixteen  bands  to  set  a  mat  as  above  degcribud,  distributed  as  follows: 

Five  bands  for  each  yawl-boat  to  rnn  liui's.  Three  on  each  scow  to  attend  lines. 
There  isulBoa  mat-setter  In  take  charge  of  the  work.  All  hands  dislribiite  stone. 
The  time  required  to  set  aud  stone  a  mat.,  if  there  is  no  impediment  ia  from  two  and 
half  to  three  hour& 

It  has  been  found  that  the  above  method  iri  Ihe  most  exact  ef  any  need. 

fieoDfld  IK alA Off. —This  iiietbnd  wan  nsed  in  the  breakers  and  with  mats  ISO  feet  b^ 
SO  feet,  the  greater  dimenainn  (I'JO  feet)  being  perpendicular  to  the  axis  of  tbe 
work.  The  scows  were  attached  to  tbemat  by  two  bridle  lines  pansing  over  tbe  bead 
of  each  scow,  the  length  of  ibe  bi'Ow  being  perpeudicnlat  to  the  axis  (see  diagram*), 
OM  large  scow  and  one  smaller  one  being  used  ;  the  small  scow  having  only  enough 
■tone  to  sink  one  end  of  Ihu  mat  and  not  hanlcd  on  it. 

The  dixad vantages  of  Ihe  above  method  lire,  vit  i  To  move  either  end  of  the  mat, 
tht  i-Dtire  length  of  mat  and  acow  have  to  be  moved,  requiring  ninch  heaving  and  loss 
of  time  at  the  capstan.  If  the  mat  drops  below  the  end  of  the  work,  tha  heaving  haa 
to  br  done  against  the  tide.  One  end  of  the  mat  luing  on  the  bottom,  iu  oase  a  lin* 
parting  or  an  anchor  dragging.  It  is  impossible  to  bring  the  mat  back  to  the  range 
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to  pNvetit  ft  lap  in  the  work.  Ooe  «rd  uf  I  be  mftt  being  afloat  aDd  Id  tbe  breakoa, 
the  mal  ia  wenkeced  bv  the  <wa  and  liable  to  break  up.  Ud«I  of  tb«  atone  haa  to  lie 
banlcd  over  the  heod  of  the  acow,  taking  mucb  time,  and  cannot  beao  evenlj  diaUib- 
nted.  ItlRiiD[wiHib[e  tnaavu  tbeinaKtsor  prevent  a  iap  in  case  the  tide  commenced  ts 
ran  flood.  It  requires  from  fourth  five  hoiini  to  set  and  st^ne  the  mat.  In  deep  water 
or  an  QDevi-n  butlnm,  the  mat  could  not  be  placed  on  range  accurately.  The  only  ad. 
Taotage  being  that  the  breaker  does  not  have  the  broad  side  of  the  scow  to  act  upon, 
therebf  driving  it  on  and  breaking  up  the  mat.  A  sufficient  amonnt  of  atone  ia  kept 
bock  trora  tbe  mata,  so  that  iu  casr  many  Teasels  arrive  in  port  together,  a  place  can 
be  made  for  it,  thereby  saving  deinnrrage. 
Tbe  work  of  tbe  present  contract  coninienced  on  Septauher  19, 1884. 


KUHBBB  OF  DAYS  t 


WHICH  BTONK  WAS  PUT  ON  OK  MATS  SKT. 


Dat*.  Daj'K    .  Data.  Duj*. 

&«p),.,li«4 9  I  Feb.,  1H85 T 

Oct.,  18*1 16  I  Mar,.  IdBS IS 

Nov.,  1«84 IT     Apr.,  1885 tt 

Dee.,  l!W4 13    May,  1B85 S 

Jan.,  1885 14  |  June,  IBK M 

TUB  CONDITION  or   THE  WORK. 

SoKlk  jtttn. — Most  of  this  work  consisted  of  laying  tbe  first  coarse  of  mata,  estaod- 
IPK  thejutt.r  already  partially  laid. 

The  work  waa  dune  dnring  tbe  stormy  seaaon  in  winter,  and  tbe  contractor  tost 
with  man;  diOiuulties.     Mo«t  of  the  work  wait  in  and  on  tbe  edeeof  the  breakeis. 

Tbe  general  range  of  tbe  nork  is  good.  Manv  uf  the  mats  lapped  mure  than  i«- 
qnlred.  and  the  lap  bad  to  be  cut  anay,  beiuga  loaa  to  tbe  contractor.  Several  mat! 
were  also  broken  np  and  lost.  On  twooccaaiona  atone  had  to  be  thrown  off  isd 
■bandoni-d  to  aave  the  scowa. 

The  wurk  is  moatly  bare  at  low  water  and  preseula  a  good  appeatance,  the  stooe 
having  been  distributed  by  baud  and  tbe  logs  cutoff.  No  mats  have  settled,  and  Uu 
work  on  tbe  out«r  end  ia  sandiug  over. 

Wilb  but  Httte  work  the  jut  ty  can  be  brought  up  to  low  water.  . 

AVIA  j«[(y.— This  work  pceaculB  a  good  appearance.  The  mats  are  on  range,  witb 
bat  one  excuption,  which  waa  oauxod  by  attempting  to  set  tbe  mat  on  a  Hood  tide. 

I  would  atiite,  in  conclusion,  that  tbe  contractor  has  made  every  exertion  to  do  hit 
work  faithfully. 

The  eirect  of  eilendiug  the  Jetties  baa  been  sacb  that  tbe  most  akeptioal  are  nor 
thoronKbly  couvini:ad  of  the  mtiniate  sacceaa  of  the  work. 
Bespectfully, 

L.  L.  Lou  AX, 
Intptetor  iff  CoMilriuliaa. 

Capt.  William  T.  Rossrll, 

Corpt  ■>/  EHgiMtn,  V.  S.  A. 
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IMPROVEMENT  OF  THE  UPPER  SAINT  JOHN'S  BIVEB,  FLORIDA. 

By  the  river  •awA  harbor  act,  approved  July  6, 1884,  the  sum  of  t5,000 
was  appropriate*!  forimproviDg  the  Upper  Saint  John's  Kiver,  Florida. 
This  is  the  first,  appropriiition  ever  made  by  Congress  for  this  work, 

The  part  of  the  Saint  John's  River  referred  to  in  the  act  is  prosumed 
to  be  that  portion  extending  from  Laku  Monroe  to  the  head  of  Lake 
Qeorge,  a  distance  by  river  of  about  45  miles.  An  examination  of  this 
section  was  made  in  tbo  early  part  of  the  year  1879,  report  of  which, 
date<l  Jnly  18,  1879,  with  a  project  of  impro  vein  nut,  is  printed  as  Ap- 
pendix I  9,  Annual  Report  of  the  Chief  of  Engineers  for  1879.  It  was 
stated  in  that  report  that  the  stream,  although  very  crooked,  is  of 
ample  depth  for  any  class  of  vessels  adapted  to  the  navigation  of  the 
Upper  Saint  John's  Biver,  and  that  the  only  gain  to  be  secnre<i  by  cut- 
ofb  is  strictly  iu  distance,  and  was  saggeated  to  confine  the  work  of  im- 
provement to  cutting  off  the  four  most  prominent  bends,  located  as 
follows : 

1.  A  bend  tfaree-fonrths  of  a  mile  above  Old  Town,  25  miles  below 
Lake  Monroe. 

2.  Two  bends  about  2  miles  below  Manuel's  Landing,  or  7J  miles  be- 
low Lake  Monroe. 

3.  A  be.nd  at  Mitunel's  Landing,  5J  miles  below  Lake  Monroe. 

The  results  of  n  later  examination  of  the  same  section  of  the  riven 
made  in  conformity  to  a  provision  in  the  river  and  harbor  act  passed 
August  2, 1882,  did  not  differ  from  the  conclusions  previously  reached. 
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Id  pursuance  to  instrnctioas  ttom  the  Departmeut  there  was  aabmit- 
ted  nnder  duteof  Octolier  3,  1883,  another  report,  and  with  it  revised 
planH  and  pclimates  of  cost  of  improremeut. 

The  width  of  the  river  at  the  bendx  named  varies  from  130  to  ISO 
feet,  and  in  the  reaches  conne«tiiig  them  from  150  to  200  feet.  The 
baniiR  and  adjoiuins  ground  average  4  feet  above  the  water  surface  at 
low-river  stage.  The  plan  of  improvement  eoutemplatef<  cnt-offa  100 
feet  wide  at  the  bottom  side  Hlo)>es  1  on  I,  and  a  low-river  depth  id 
the  cuts  of  6  feet,  -This  depth  was  adopted  as  being  the  maximum  low- 
river  depth  at  the  shoalest  places  between  Little  Lake  George,  20  miles 
below  the  bead  of  Lake  George  and  Lake  Monroe. 

Two  estiiiiates  were  submitted,  one  for  straight  cat-otfa,  and  the  other 
for  curved  cut-offs,  the  curves  being  quite  easy  so  as  to  offer  no  obstrac- 
tion  to  navigation.  The  work  woulil  principally  consist  in  dredging, 
bnt  a  lew  h'ght  closure  dams  will  baVe  to  be  built  aud  some  gnibbiog 
done.  The  cost  of  improving  the  four  bends  is  estimated  at  943,000  for 
straight  cutoffs,  and  at  438,800  for  curved  ciit-offa.  It  is  proiHWsed  to 
adopt  the  latter  plan  in  carrying  out  the  improvement. 

The  appropriation  available  during  the  past  fical  year  being  small,  it 
was  proposed  to  begin  operations  byoiiening  the  shortest  cut,  that  at 
Old  Town.  With  this  end  in  view  proposals  were  invited  to  be  opened 
on  the  34th  day  of  October,  1884.  lu  answer  to  this  advertisement  no 
bids  were  received. 

Under  these  circumstances,  with  the  approval  of  the  Chief  of  Engi- 
neers, it  was  decided  to  wait  nntil  further  appropriations  are  made  be- 
fore beginning  the  work. 

The  area  of  country  that  will  be  benefited  by  this  improvement  is 
estimated  at  26,000  square  miles,  witb  a  popubition  in  1879  of  40,000  and 
land  under  cultivation  that  year  vulued  at  $7,500,000. 

Three  regular  lines  of  steamers  make  trips  through  this  part  of  the 
river.  During  the  winter  months  there  are  probably  three  steamers 
each  way  daily,  aad.during  the  summer  one  daily. 

It  is  proposed  to  use  the  balance  available  and  the  appropriation 
asked  for  in  making  the  cut-off's  in  accordance  with  project. 

This  work  JH  Incatrd  in  ibe  cnllectiin  iliatrict  of  Saint  Jnlta'a;  JackMiiiville  is  the 
nearest  giiirt  uf  ratiy ;  ne»r«iit  light-hoiiHH  is  Dame's  Point  Light ;  uesrest  fort  in 
ForCMftrlun.    Amount  of  (tiitiM  collucttil  in  fiscal  year  $473.t16. 

Money  atatenteiU. 

Amount  appropri  at  i>i)  b;  act  appro  veilJ  illy  !>,  1884 |5,000  00 

Julv  1,  188.),  amoUDt  expended ilutiug  Ducal  Tear, esclnsive of  ontBtandiDK 

liabilltii-B  Julyl,  1B81 20  79 

Jolyl,  1885,  amount  available 4,9r9  21 

{Amonut(uBtimat*'d)r'-i|nired. for  completion  of  existinK  project 33.eH»  00 
Amount  tbat can  be iiroQtablyexpeDdCMl  iu  fiscal  yeareniting  Jane  30, 1887    33,800  00 
Submitted  in  isomplianoe  with  requirements  of  section  2  of  river  atid 
bsi'bor  acts  of  IHliO  aud  18ti7. 


O3. 

IMPHOVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

Operations  for  improving  Volusia  Bar,  Florida,  have  been  carried  on 
at  intervals  since  Decembt;r,  1880.  Four  appropriations  have  thus  fiu 
been  made  by  Congress  for  its  improvement,  previous  to  the  current 
fiscal  year,  aggregating  tl7,500. 
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Volaaia  Bar  ia  located  at  tbe  soath  end  or  bead  of  Lake  Georve, 
about  162  miles  byrirer  from  tlie  mouth  of  the  SiiiutJuhu's  Eiver,attDe 
point  wliere  the  water  of  thp  river  flows  into  the  Uke, 

Ad  examination  of  Volasia  Bar  with  a  view  to  ita  improvement  was 
made  in  March,  1879.  A  report  thereon,  dat<Hl  July  16,  1879,  with 
plaD  of  improvement,  is  printed  as  Apiwodix  I  9,  Annual  Report  of 
the'Chief  of  Engineera  for  1879. 

PBOJBCT  OF  IMPEOVBMENT. 

Tbe  original  proJectcompriBed  the  ooDstructiou  of  two  jetties,  designed 
to  estAblish  a  channel  depth  on  the  bar  of  6  feet,  while  preriousl; 
low-river  depth  has  frequently  not  exceeded  3^  to  4j  fuet. 

On  tbe  RuppoaiCion  that  the  jetties  would  extend  beyond  the  bar  until 
reaching  6  feet  of  water,  with  their  enter  ends  20U  or  250  feet  apart,  and 
their  creata  at  the  level  of  aummerlow  water,  tbe  cost  of  the  work  was 
estimated  at  tl5,000. 

As  stated  in  annual  report  ou  this  work  for  1883,  tliia  estimate 
abould  be  increased  to  securea  low-river  channel  of  Ofeet  depth,  and  to 
prevent  the  formation  of  a  new  barbeyoud  tbe  ends  of  the  jetties.  The 
reasons  are  that  tbe  jetties  must  be  made  longer  than  first  contemplated, 
and  be  raised  higher.  A  number  offender-piles  were  driven,  and  more 
will  be  ne«ded,  on  either  aide  of  the  bar  channel,  to  prevent  steamboats 
from  niQQing  foul  of  the  jetties,  and  compel  them  to  follow  continually 
the  same  course  in  croaaiut:  the  bar.  Theae  priea  were  not  included  in 
the  original  project.  The  width  between  the  jetties  on  tbe  bar  had  been 
made  tentatively  almut  2M  feet;  itia  now  deemed  exi>edient to  reduce 
this  distance  somewhat  by  spurs  built  from  either  side  of  the  jetties,  or 
from  one  jetty  only,  as  the  case  may  be,  to  increase  the  atreugth  of  the 
cnrrent.  Tbe  expenses  were  also  undoubtedly  increased  by  tbe  fact  that 
the  work  bad  to  be  done  in  a  fragmentary  manner,  since  tbe  amount 
asked  for  was  not  fnmished  in  one  sum,  but  in  four  small  appropriations. 

For  the  extra  work  it  is  estimated  that  (7,500,  in  addition  to  tbe  ap- 
propriations made,  would  be  necessary,  so  that  some  di'edgiag  can  be 
done  on  the  bar,  while  the  jetties  are  being  extended,  to  establish  at 
once  tbe  required  depth  which  said  jetties,  wlien  completed,  will  proba- 
bly luuntain  fora  long  period.  It  is  estimated  that  about  L'2,00l> cubic 
yards  of  material  should  be  removed  by  dredging. 

OPERATIONS  TO  JUNE  30,  1884. 

The  west  jetty,  built  on  a  straight  line  bearing  north  25  degrees  west, 
has  reached  a  length  of  2,206  feet  from  shore.  For  the  greater  part  it  is 
formol  of  a  single  course  of  pole  and  brush  mattresses  from  6  to  12  feet 
wide,  loaded  with  broken  stone.  A  second  course  of  6-foot  mattresses 
covers  159  linear  feet  of  tlie  outer  portion  of  the  jetty. 

The  shore  end  of  the  east  jetty  is  about  2,400  feet  east  of  the  west 
jetty.  It  is  bu'It  on  lines  by  which  it  gradually  converges  toward  the 
laU«r  work  in  approaching  the  bar.  Its  aggregate  length  is  at  present 
3,459  feet.  From  the  shore  it  extends  1,836  linear  feet  on  a  range  bear- 
ing north  76  degrees  west ;  the  nest  length  of  1,100  feet  bears  north  63 
degrees  nest;  and  the  remainder,  which  is  located  upon  the  bar,  runs 
about  parallel  to  the  opposite  part  of  the  west  jetty,  and  240  feet  from 
it.  It  generally  consists  of  a  single  course  of  mattresses  from  6  to  13 
fieet  wide,  covered  with  riprap  stone,  except  for  247  feet  length  at  the 
bar,  where  a  second  course  was  put  on. 
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One  bnudred  aod  fifty  fender-piles  were  driven  on  tlie  bar,  neariy  all 
in  clnsters  of  three  and  four,  in  two  rowH,  7S  feet  apart  Each  row  ex- 
tends OTer  a  length  exceeding  Sno  feet,  and  runs  about  parallel  to  the 
west  jetty.  The  row  nearest  to  that  work  is  about  10(1  feet  from  it.  At 
the  beginning  of  the  past  flftcal  year  July  1,  1881,  all  of  these  piles  bad 
been  broken  or  knocked  down.  Id  this  condition  they  formed  a  seriotu 
obstmction  to  navigation. 

OPSBATIOH8  DUBtNO-  THE  PAST  FISCAL  TEAS. 

On  Jnly  1, 1884,  the  balance  on  hand  available  for  work  was  {430.96, 
and  there  was  appropriated  by  act  of  July  5,  1881,  a.  further  sum  of 
(2,000,  making  a  totAi  of  12,430.96. 

From  tbe  commenoemeut  of  the  fiscal  year  I  be  work  was  under  the 
charge  of  Col.  Q.  A.  Gillmore,  Corpn  of  Engineers,  until  be  was  relieved 
by  me  by  virtue  of  Special  Oniers  No.  98,  headquarters  Corps  of  En- 
gineers, United  States  Army,  Washington,  D.  C,  August  5,  1884. 

On  July  1, 1884,  the  work  was  idle  for  lack  of  funds,  and  it  was  not 
until  January  5,  1885,  that  work  was  actively  begun,  the  intervening 
time  being  necessary  for  advertising  the  work,  making  the  contract^ 
and  getting  the  plant  into  working  order. 

Tbe  o{)erationt<  conainted  in  removing  the  broken  piling,  driving  new 
rows  of  guide-piling,  and  placing  75  cubic  yards  of  riprap  stone  on  tJie 
low  places  of  the  east  jetty. 

All  work  was  done  undercontract  with  Messrs.  Hopkins  and  LeBaroo, 
approved  by  the  Chief  of  Engineers  December  6, 1884.  Tbe  work  coo- 
sisted  in  removing  uinetfen  broken  piles,  fupuishiog  and  driving  one 
hundred  and  fifty-eight  piles  in  clusters,  chaining  these  clusters  with 
0,981.54  pounds  of  chain  and  furnishing  and  placing  75  cubic  yards  of 
nprap  stone  on  east  jetty. 

THE  EPPBCTB  OF  THE  WORK  AND  OONDITIOH  GENERALLY. 

Altboughsettlement  bas  taken  place  along  both  jetties,  they  are  still 
in  good  condition  and  have  sanded  up  along  their  whole  lengtb. 

The  rows  of  guide-piles  heretofore  driven  have  only  lasted  forabont 
one  year.  They  have  been  knocked  down  or  broken  by  passing  steamers. 
I  have  this  year  increased  the  width  between  rows  from  75  to  100  feet, 
increased  the  diameter  of  tbe  piles  from  10  inches  to  12  inches,  and  the 
depth  to  which  they  are  driven  from  10  feet  to  12  feet.  Heretofore  the 
dasters  have  been  driven  at  equal  distances  from  each  other.  This 
year  I  have  made  these  distances  vary,  placing  ihem  nearer  together 
-where  most  likely  to  be  struck.  It  is  propable,  however,  that  some 
piles  will  have  to  be  replaced  during  the  next  fiscal  year. 

Since  the  work  of  improvement  was  commenced,  the  following  appro- 
priations have  been  made : 

'    By  Mt  of  ConEresa  approved  Jane  14, 1880 yS.OOO 

B;  act  of  CoDf^reas  approved  Harcb  3,  lUHl 6,500 

B7*ct  of  Congreaspused  AuKust2,  lue2. 5,000 

B7  Mt  of  CongnM  approved  Jntj  5, 1884 3,000 

Total 17,500 

Oi  this  amount  tbe  sum  of  $17,337.51  has  tieen  expended  to  Jane 
30,1885. 
The  balance  available  and  appropriation  asked  for  are  to  be  used  in 
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:rai8it)g  and  extending  thejettiea,m  keeping  the  fender-pOes  up,  and  in 
dredging  if  necessar;. 

Tbia  work  ta  loostcd  in  the  coUeotion  distriot  of  S»iiit  John's.  jMkBonville  is  the 
DABreBt  port  of  entry,  Neareat  light-honae  ia  Dame's  Point  Light.  NeaiMt  foitit 
Port  llsrioii.     Amount  of  revenne  eolleoted  in  1685,  (473.B6. 

Report  of  AssiBtant  Engineer  A.  W,  Barber  is  submitted  herewith. 
Monejf  Mtatemtitt. 


a,430  96 
July  t,  IS^  amount  expended  dnrlng  fiscal  TeaT,eiclQsiTeaf  oatstAnding 

liBbilitiea  Jnly  1,  IBW 2,268     7 


{Amount  (estimated)  required  for  completion  of  eii  sting  project 7,500  00 
Amonnt  that  can  be  proAt>b1?  expended  in  tiscal  year  en  ding  June  30,  ISHT     7, 500  00 
Stibmitted  in  compliance  with  reqaiiements  of  tection  3  of  river  and 
harbor  aeta  of  1666  and  1867. 

^Mract  of  propoialM /or  fntprovinj  Folmiia  Bar,  Florida,  optntd  October  94, 1884. 
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KBPORT  er  HK.  &.  W.  BARBKR,  ASSISTAMT  KNOINXEB. 


jACKSOifTiixx,  Fla.,  Jutu  30,  1S85. 

Captain  :  I  have  tbe  honor  to  submit  the  following  report  of  work  done  M  Voliui> 
Bar,  Kloriilft,  duriof;  the  fiscal  year  cDding  Jnoe  30,  1885: 

-  Un  Niivrtiiber  S5,  IBd4,  a  contract  van  entered  into  with  Messra.  Hopkins  &  L« 
Baron,  of  JauksonrillH,  FU.,  and  approved  l>y~the  Chief  of  Engineers  United  State* 
Ann]-  oil  Ufcember  6,  If^. 

Undur  orders  from  you  Ihe  work  n-aa  staked  ont  as  follows :  Commencing  at  a  point 
opponile  the  second  angle  in  the  east  jetty,  and  driving  tiro  Tons  of  piling  jnst  100 
feet  apart  as  far  as  the  end  of  tbe  irrat  Jetty,  making  a  slight  angle  at  each  end; 
the  aiiKte  on  the  west  line  of  piles  at  the  soiith  end  with  a  bell  lowaid  tbe  end  of  th* 
west  Jetty ;  tlia  angle  ou  tbe  east  line  of  piles  at  the  north  end,  with  bell  toward 
«»st  jetty,  as  shown  on  aocotupanying  sketch." 

The  contractor  couimeuce<l  work  on  January  5, 1885,  and  finished  Febniarr  SO,  1&8S. 
It  resulted  in  driving  two  lines  of  piling  Just  100  feet  apart  from  the  second  angle  in 
the  eaxt  jetty  oh  far  as  the  end  of  the  west  jetty.  They  are  driven  Vi  feet  into  tba 
ground,  and  placed  in  clusters  of  from  three  to  six  piles  in  each  cluster,  and  verySnn, 
15  feet  to  60  feet  apart,  the  piles  being  closest  where  the  track  of  tbe  steamer  would 
Intersect.  Tbey  are  secnrety  fastened  together  wilb  chains.  There  were  also  placed 
«D  the  low  places  on  tbe  east  Jetty  75  cnbJc  yards  of  stone. 

Pounds  of  chain  naed 5,991.54 

Broken  piles  removed 19 

Piiesdriven 158 

Cnbio  yonls of  stone  placed  on  Jetty 75 

]  have  reasons  to  believe  that  the  piliug  driven  will  remain,  as  they  have  i4om1 
through  one  seaeoD,  when  tbe  greatest  nnniber  of  boatu  were  on  the  river,  and  now 
remain  good,  with  Ibe  eiceplion  of  one  clnster  slightly  bent  out  of  line. 
Very  respectfully,  your  obedient  servant, 

A.  W.  Babbbr, 
•  JsniCaat  E»fi»rtr. 

Capt.  Wm.  T.  Bobbru.. 

Corpi  of  EnginMTi,  U.  S.  A. 


O4. 

ihpbovehent  op  apalachicola  bay,  flobida. 

Operatious  for  the  iinprovement  of  this  bay  were  carried  on  ilariog 
thepast  fiacal  year,  in  accordance  with  tlie  project  submitted  to  the  Uhief 
«f  Eugineera,  aod  published  in  tbe  Annual  Report  for  1879,  pages  823 
aud  824. 

A  bnr  existed  at  the  month  of  the  liver,  extending  from  one  balf  raUe 
below  the  town  of  Apalachicola,  Fla.,  to  the  lower  anchorage.  The 
miniiuunn  depth  of  wat*r  over  this  bar  was  3J  feet. 

The  plan  proposed  and  adopted  was  the  deepening  of  the  channel  to 
11  feet,  witli  a  width  of  100  feet. 

Tlie  work  was  to  be  done  under  contract  by  dredging,  at  an  estimated 
cost  of  $100,000. 

Tbe  following  appropriations  have  been  made: 

By  act  approved  Jnno  14,  1880 $10,000 

By  act  approved  Maroh  :),  1881 10,000 

By  act  paMwd  August  2.  188-i !£i,000 

By  act  approved  July  5,  1884 10,000 

Total 5G.OO0 

*  Sketch  omitted. 
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0PBBATI0N8  PRIOB  TO  JUNE  30,  1884. 

Tbe  contract  aader  the  first  appropriation  was  awarded  to  W,  A. 
Alexauder,  at  43J  ct'nts  per  cnbic  yard. 

The  secotid  coDtract  was  award^  to  JohD  Tomliosoo  at  29J  cents  per 
cnbic  yard. 

Tbe  tbird  contract  was  awarded  to  John  Maguire  at  22J  ceota  per 
cobio  yard. 

under  tbese  contracts  a  cbannel  was  dredged  6,200  feet  long  and  15 
feet  wiile,  and  a  continuation  860  feet  long  and  60  feet  wide,  with  an 
average  depth  of  0}  teet  at  low  tide. 

OPBBAtlONS  DtJBINQ  THB  PAST  FISCAL  TEAB. 

On  Jnly  I,  1884,  there  were  no  funds  arailable  for  this  work.  By  the 
river  ami  harbor  act  of  July  5,  1884,  (10,000  were  appropriated. 

Prom  tbe  commeDcement  of  the  fiscal  year  tbe  work  v-hb  under  tbe 
charge  of  Maj.  A.  X.  Damrell,  Corps  of  Eugiiieerii,  until  lie  was  re- 
lieveil  by  me,  by  virtue  of  Special  Order  No.  Hfl,  headquarters  Corps 
of  £ugiueers,  United  States  Army,  Wasliingtou,  D.  C,  August  5, 1884, 

An  examination  of  the  dredged  channel  was  made  and  rt  was  found 
to  have  partially  filled  up,  leaving  an  available  cliauuel  way  fiom  the 
wharves  of  the  city  to  the  anchorage  only  ti  feet  deep.  In  places  the  old 
dredged  channel  was  found  to  have  held  its  depth  well,  and  in  others 
to  have  been  entirely  obliterated. 

This  work  waa  advertised  and  bids  opened  on  December  10, 1881 ;  as 
all  the  bids  received  were  considered  too  high  they  were  rejected  by 
the  authority  of  the  Chief  of  Kngineers,  and  new  bids  were  callul  for 
by  circular  letter. 

Tbese  bids  were  oiiened  on  January  10, 1885. 

A  contract  was  then  made  with  Mr.  3.  N^.  Kimball  to  dredge  the 
cbauuel  at29icentspercabic  yards.   Contract  approved  February  .3, 1885. 

Under  this  contiact  work  was  begun  on  Febrnirj'  25,  188S,  and  tin- 
isbed  April  30, 1885,  renulting  in  dredging  a  channel  way  4,177,7  feet 
long  60  t'eel  wide  to  a  dejith  of  9.5  feet  at  mean  low  water. 

It  is  unfortunate  that  tbe  money  available  was  not  sufficient  to  make 
the  cut  completely  through  to  >  eep  water. 

The  material  removed  was  in  some  places  soft  silt  mixed  with  twigs 
and  ai)parently  xome  sawdust.  In  other  places  the  material  was  hard 
and  compact. 

In  tbe  first  ease  apparently  the  material  was  of  quite  recent  deitosit, 
and  in  the  other  was  the  original  bed  of  the  bay. 

As  to  the  pcrmaueDcy  of  the  channel,  should  it  be  dredged  tlirougb, 
there  is  doubt ;  but  as  to  its  lack  of  permanency  when  only  partially 
dag,  there  seems  to  be  none. 

To  increase  the  flow  throagh  the  cbannel  and  add  to  the  scouring 
effect  of  the  water,  it  would  be  desirable  to  build  a  dam  across  the  false 
channel  in  tbe  position  shown  on  the  accompanying  map. 

By  correut  metisnreaieuts  made  during  ebb  tide  it  was  found  that 
about  20  per  cent,  of  tbe  water  found  its  way  into  the  bar  through  this 
channel.  Uenee  its  closure  would  increase  the  flow  through  tbe  main, 
channel  about  25  per  cent. 

The  balance  available  and  tbe  appropriation  asked  is  to  be  used  in 
extending,  widening,  and  deepening  the  cut  by  dredging,  under  the 
project. 

Apalachicola  Bay  is  in  the  collection  diitrict  of  Apalacbicola  Bay,  wliii;b  is  tbe 
DcarMt  [tort  of  etitrv.  Nearest  ligbt-liouse,  Citpe  Baint  Gvorge  Lif^ht.  NvareHt  fort, 
defenaeBOf  PensAoola,  Fla.    Amonot  of  reveuae  collected  during  fiscal  ;ear,|3,477. 17. 
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The  following  papers  accompany  this  report: 

1.  Hup  uf  ApalochicolB  BbTi  abowinii  obftDnel  diedged. 

2.  Report  of  AsaiBtanl  En|j;iiieer  A.  W.  Barber. 

Money  atatement 

'  Amonot  appropriated  by  act  approved  J nly  5,  I6S4 $K,0O0  BO 

July  1.  IHUa,  aiuonnt  expended  during  flscal  jear,  exolasiTeof  ontstandjng 
lUWliti™  July  I,  18S4 9,S84  31 

July  I,  lr)6S,  amouut  available 715  6! 


Mttmet  of  vt^fntaUfw  imprtutitf  Apalaahieola  Bag,  Florida,  opened  Deeember  4, 1 


Vs. 

KUDHof  bIdJW*.' 

yard. 

Commoact. 

C™pl-e. 

Omb. 

« 

Abtlrael  oS  propMalt  for  tmyroting  J]Mtatkici>l«  Bat,  Florida,  optaied  Jatmarg  10,  ISBG. 


Bo. 

NuDMofbUdan. 

nS»l  — 

CO.DPIM.. 

C^-      1 

M*  i.^'do***^.:: 

KEPOBT  or  HR.  A.  W.  BARBER,  ASSISTANT  ENaiMEBR. 

jACieOHVILLE,*FLA.,  June  30,18S6. 

Captaik  :  I  bavB  tbe  bonor  to  eabniit  tbo  followinf;  report  of  work  done  at  Ap** 
lachicoln  Bay,  Florida: 

la  pursuance  of  your  order  at  February  1,  lS-45,  to  proceed  to  Apalachicols  and  nr- 
vey  tbe  chaunel  across  the  baral  that  place, ftlao  stakeout  anffloient  work  for  theoon- 
tractur,  I  left  Jacfcoouville  on  the  Sd  of  February  and  arrived  in  Apalaohloola  F«b- 
mary  5, 1H>4G. 

I  immediately  organized  a  corps, and  nith  tbe  aisiatance  of  Mr.  John  B.  WilliaoU) 
tbe  inspector,  proceeded  to  survey  tbe  channel.    A  more  unfavorable  time  for  tb« 
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work  oonld  not  bkve  been  Mleoted,  foe  oat  of  eighteen  daya  there  nera  only  foar  thftt 
irere  iQititblii  for  work  on  account  of  the  itornif  weather  and  heavy  s^'m- 

The  large  niitnlwr  of  raftR  of  lumber  ){oiu;;  out  fur  abipmeot  at  this  kimod  of  the 


S*mr  niKde  it  impciMlble  to  keep  any  stakes  ataniting,  and  with  yoar  permiss 

five  stuBterv,  of  tbree  piles  each,  driven  nearly  equal  distaoae  apart,  and  SO  leet  ean 

of  the  enst  eilge  of  the  cbanuel,  makiufc  a  permanent  location  of  the  channel  and  at 


jfl  aiding  the  pilots  in  uaviizating  it. 

1  find  ia  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  pages  1175  and  1176, 
"  tbst  the  total  length  of  Che  out  was  about  6,06U  feet,  5.200  feet  of  which  has  a  width 
of  7S feet,  and  the  remainder,  860  feet,  wiis6Ufeet,  with  an  average  depth  of  9^  feet 
•t  low  water."  Upon  examination  I  find  tbat  this  channel  has  filled  and  wiilened, 
*ad  DOW  bos  an  average  width  of  100  feet  with  a  depth  varyiOK  from  9i  feet  to  6.3 
feet.  I  believe  the  filling  and  widening  of  this  cut  is  largely  mie  to  the  tug-boats 
raoDiDH  into  the  banks  and  churning  the  aides  of  the  cut ;  tbls  was' caused  from  the 
wBDt  of  any  definite  marking  of  the  channel.     I  hope  that  the  piles  drivi        '"  ' 


measure  obviate  this,  and  enable  them  to  keep  in  the  channel,  thereby  aiding  in  keep- 
'ns  the  cut  open.  Bnt  there  are  natural  reasons  why  this  cbauiiel  should  gradually 
ilTMlonK  OS  it  is  not  cut  through  to  deep  water.     About  10  miles  above  Apalachicout 


the  river  divides  and  empties  inM  Apalachicola  Bay  tbrongb  two  channels,  oi 
••  the  Saint  Mark's  River  and  the  other  as  the  Apalachicola. 

Tbe  bay  is  from  20  to  25  miles tride,  with  the  proposed  channel  crossing  it  nearly  in 
tbe  middle.  Tbe  volume  of  water  that  empties  into  this  bay  is  about  noiial  from  the 
two  channels.  Tbe  Saint  Mark's  follows  the  pa«ti'm  ed^e  of  the  bay  wnile  the  Ap»- 
iBchicoIa  rnns  through  the  proposed  chaunel.  With  a  brisk  Dortbessterly  or  easterly 
wind  there  is  nearly  as  strong  a  current  across  the  proposed  channel  as  through  it. 

Again, at  Apalachicola  there  is  another  outlet  betweeu  Towhcad  Island  and  tbe 
mainland,  on  the  east  side  of  the  river.  Fully  30  pet  cent,  of  the  volume  of  water 
that  comes  down  tbe  Apalachicola  River  passes  throngh  this  opening.  This  channel 
oonld  be  cloned  with  a  pile-dam  at  a  cost  of . 

I  believe,  with  all  the  natural  disadvantages,  could  an  appropriation  sufflcient  to 
dredge  the  cut  100  feet  wide  throngh  from  tbe  11-foot  oarve  to  the  11-foot  curve,  it 
wonm  prove  reasonably  permanent. 

Thegreatest  difficulty  the  boats  navigating  tbls  cbanuel  fonnd  was  crossing  the  bar 
about  the  fourth  cluster  of  piles  south,  as  sbowD  by  the  oooompanying  map,  of  an 
average  depth  of  6f  feet  at  mean  low  water;  It  naa  tbonebt  best  to  cut  through  this 

Mr.  S.  N.  Kimball,  the  contractor,  began  work  on  February  25, 188.%  and  completed 
bis  contract  on  April  30,  1885. 

Ur.  John  B.  Wiltiams  was  placed  in  charge  of  the  work  as  iospeotor  and  instructed 
to  commence  at  a  point  )00  leet  north  of  the  Qfth  cluster  and  dredge  two  cuts  of  30 
feet  each,  one  90  feet  nest  of  the  line  of  piling,  and  the  other  60  feet  west,  with  a 
depth  of  9  feet,  with  1  foot  for  back  filling,  and  to  stop  when  he  had  dredged  27,000 
eubic  yards  of  material.  It  resulted  in  a  ont  4,148  feel  long,  60  feet  wide,  and  an 
average  of  9i  feet  in  depth  at  mean  low  wat«r,  thereby  eoabfing  them  to  crow  the 
bw  at  low  water. 


Amount  of  bneinen  done  during  the  year : 

Fish,  oysters,  simp,  Ac $113,300 

Sponges  and  wood DO,  000 

Hiscellaneous  merchandise . ......  340,000 

Timber  and  lumber  (34,000,000  fcet) 340.000 


883,300 

Tbe  merchants  expect  to  establish  a  large  cotton  trade  tbe  coming  year,  both  foreign 
and  coastwise,  and  shonid  they  succeed  it  will  nndonbl^tdl;  double  the  amount  of 


Digitized  ..Google 


1262      EEPOHT   OF    THE   CHIEF   OF   ENQIHEEE8,  U.  8.  AHMY. 


Eslimnied  namber  or  vetaela  ftrrired  at  and  departed  from  port  not  rei)nired  to 
enter  aod  clear  at  the  custom- ho ane :  Number  of  veasels,  ^& ;  tonna^,  2ti,500. 

To  tbe  amount  of  Keneral  (wmiuerce  of  the  port  70a  can  add  50  per  cent,  more  to 
the  last  year'i  statement. 

I  am  coDttd«ut  that  there  nil!  be  an  increase  of  buHinese  at  this  port  for  the  next 
year — at  least  50  pei  o«nt.  more. 


O5. 

IMPBOVEMBNT  OF  TAMPA  BAY,  FLORIDA. 

Operations  bare  been  carried  on  since  April  27,  1881,  aiider  appro- 
priations made  by  Congress  in  1880, 1881,  and  1 884,  aggregating  $00,000. 

Tampa  Ba.v  is  a  large  indentation  in  the  Gulf  coast  of  Florida,  and 
tbe  portion  proposed  for  improvement  extends  from  the  wharves  of  the 
town  of  Tampa,  near  tbe  montb  of  the  Hillsborough  Biver,  to  the  deep 
basin  in  the  bay. 

Tampa  is  tbe  terminus  of  the  South  Florida  Railroad,  which  then 
forma  connection  with  the  steamship  liuea  for  Key  West,  Havana,  and 
New  Orleans.  Tbe  Sonth  Florida  Railroad  gives  by  its  connections  at 
present  a  throngh  line  to  tbe  North,  East,  and  West  by  tbe  Saint  John's 
River  from  Sant'ord,  the  eastern  terminus.    Twoother  railroads  are  pro- 

i'ected  to  Tampa,  tbe  Florida  Railway  and  Navigation  Company  and  the 
riorida  Southern. 

An  examination  of  Tampa  Bay,  with  a  view  to  its  improvement,  was 
made  in  1879.  A  report  thereon,  dated  August  25, 1879,  with  a  plao 
of  improvement,  is  printed  as  Appendix  J  18  to  the  Report  of  the  Chief 
of  Engineers  for  1879. 

PROJECT  OP  UfPROTBUBNT.       * 

The  proposed  improvement  consists  in  deepening  and  widening  tbe 
channel  from  Tampa  to  the  bay  by  dred  ji;ing  and  rock  excavation  ho  as 
to  give  a  clear  depth  of  9  feet  at  mean  low  water,  with  a  width  in  tbe 
river  of  200  feet  and  iu  the  bay  of  150  feet,  a  total  distance  of  about  I^ 
miles. 
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OFEBATIOKS  CF  TO  JUNE  30,  1884. 

The  following  appropriations  have  been  made  by  Ooogress : 

Br  act  approved  Jnne  14,  1H80 $10,000 

By  att  approved  March  :i,  18B1 10. 000 

Bjavtpaased  AiiKuxt  2,  IBftJ 30,000 

B;  act  •pprovod  July  5,  1884 SO,  000 

Total 60,000 

Tlie  work  faas  been  done  by  contract-,  and  faas  resulted  in  making  a 
cnt  60  feet  wide  and  9  feet  deep  at  mean  low  water,  8,215  feet  long, 
and  a  channel  of  the  same  depth  but  75  feet  wide  through  the  rock  at 
the  moath  of  tbe  river. 

There  was  thua  formed  a  fair,  thongh  somewhat  narrow,  channel,  ex- 
tending throngfa  to  the  wharves  at  Tampa,  9  feet  deep,  with  tbe  exucp- 
tiou  of  two  small  shoals  below  Spanish  Towd  Point  and  that  portion  of 
the  channel  extending  from  a  point  about  300  feet  north  of  ISpauisb 
Town  Creek  to  a  point  about  SOU  feet  below  the  upper  cnrve,  a  distance 
of  abont  1,000  feet,  wbicb  has  a  depth  of  only  7j  feet. 

Before  twginning  work  during  the  present  flscal  year  an  examination 
was  made  which  developed  the  fact  that  this  channel  was  narrower,  and 
that  several  other  sboahi  existed  along  its  bne. 

0PEBATI0M8  DDRINO  FISCAL  TEAR  ENDING  jyNE  30,  1885. 

On  July  1 ,  1884,  the  work  was  idle  for  lack  of  funds,  but  by  act  ap- 
proved July  5, 1884,  (20,000  was  appropriated. 

From  tbe  commencement  of  the  fiscal  year  tbe  work  was  under  the 
cbu^e  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers,  until  he  was  relieved 
by  me,  by  virtue  of  Special  Onlers  No.  9<t,  headquarters  Corps  of  En- 
gineers, United  States  Army,  Washington,  D.  C,  August  5,  188t. 

Under  the  approprialloD  the  work  was  advertised  and  bids  oi>ened  by 
ne  on  December  10, 1884.  As  alt  the  bids  were  considered  too  high 
Qiey  were,  by  authority  of  the  Chief  of  Engineers,  dated  December  18, 
1884,  rejected  and  new  bids  called  for  by  circular  letter.  These  bids 
were  opened  on  Jannary  10, 1885. 

The  lowest  bid,  that  of  Mr.  James  E.  Slaughter,  l>eiug  considered  rea- 
souabte  was  accepted,  and  a  contract  entered  into  with  him,  approved 
by  the  Chief  of  Engineers,  March  12, 1885. 

Under  this  contract  work  was  begun  on  May  29, 1885. 

Work  was  begun  near  the  month  of  Hillsborongb  Kiver,  and  the  soft 
material  taken  off  the  rock  by  dredging.  The  rock  was  then  broken  by 
surface  blasts  and  the  fragments  removed  by  the  dredge. 

Up  to  June  30  a  channel  has  been  cut  through  the  Jedge  160  feet  wide 
to  a  depth  of  9  feet  at  mean  low  water  by  the  removal  of  3,632.3  cubie 
yards  of  mud  and  914.38  cnbic  yards  of  rock. 

Althongh  this  area  has  been  gone  over  by  tbe  contractor  an  exami- 
iiation  has  developed  three  shoals  still  existing  which  will  be  removed 
under  this  contract. 

It  is  proposed  to  spend  the  balance  on  band  in  making  a  cut  60  feet 
wide  and  9  feet  deep  at  mean  low  water  through  to  the  deep  basin. 

The  appropriation  asked  for  is  to  be  expended  in  wideuiug  this  chan- 
nel to  the  proiKwed  width. 

Tampa  Baf  is  in  the  collection  dietriet  of  Key  West,  which  is  the  neareat  pnrt  «t 
*Dtn.  NeuNt  ligbt-hoOBe,  Egraout  Key  Light.  Nsaieat  fort  ia  fort  JeffvraoD, 
Flonda. 
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OOHHBBOUX   STATISTICS. 

No  castom-boaBe  or  commercial  statistics  could  be  obtaiued,  though 
application  was  made  to  several  parties  for  tbem. 

Moneg  atatement. 

Amoaut  appropriated  by  act  approved  July  5,  1684 $20, 000  N 

jDlf  t,  mB5,  amount  expended  during  fiscifl  year,  esaloNT«  of 

oulataDdinglmbililiee  July  1,  lriS4 |9S1  96 

July  1,  1885,  ontstaadiDg  Habilitiea 6,eitf  54 

7,901  sa 

Joly  1, 18'5,  amoQDt  available 12, 196  » 

{AiDOUDt  (eetimated)  required  for  completiou  of  exiHtioE  prHoot 37,0U0M 
Amount  tbatoan  be  profitably  expeuded  in  AmibI  year endiag  June  30,  ISffT    37, 000  <N 
Submitted  in  eonpliaoce  with  reqnireinenta  of  aectlon  S  of  river  and 
barbor  aol«  of  1666  and  1807. 


Ab»traet  of  propoHtli  far  improviitg  Tampa  Bag,  Florida,  opaud  Dte»mi«r  10,  1884. 


K<x 

KmbmM  bidden. 

jud. 

envMIOD. 

Cofflmenea. 

C«.F)A. 

Ot«lt. 
40 

Is* 

Hotttntcd.... 

George  O.Fol»»*  Co 

Tbeee  prioea  beinr  oonsldered  higb,  it  woe  reoomtoended  that  the  bide  b«  rejected. 


Tbeee  pnoee  beiuK  oonsidered  higb, 
wbiob  reooinmeDdatlon  waa  approved. 


Abttraet  ofpTopo*aU  for  intproving  !7^m;>a  Baf,  Florida,  opatod  Jarutarg  10,  1885. 


No. 

H*iiM«ott«dd<n. 

yKd. 

Rock  «■ 

Complrt* 

U.T4 
St 

•OM 

Hot  Mated... - 

ootd  with  the 
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IMPROVEMENT  OF  THE  SUWANEE  RIVER,  FLORIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried  on  since 
November,  1881,  under  appropriations  made  io  1880,  1881,  1832,  and  ' 
1SS4,  Rggregating  $18,000. 

The  Suwanee  River  riaes  in  the  Boutbern  part  of  Georgia,  near  the 
Okefluokee  Svamp,  and,  flowing  in  a  general  southerly  direction,  empties 
into  the  Oiilfof  Mexico  a  few  miles  north  of  Cedar  Keys.  The  portion 
sarveyed  with  a  view  to  its  improvement  extends  from  Ellaville  to  its 
rooatb.  The  country  adjacent  is  well  wooded,  and  the  chief  trade  is  in 
pine,  cypress,  and  cedar  timber.  Cotton,  sirup,  and  the  minor  farm 
products  are  also  sent  to  market  at  Cedar  Keys. 

An  examination  of  this  river  with  a  view  to  its  improvement  was 
made  in  1879.  A  report  thereon,  dated  August  26, 1879,  with  a  plan  of 
improvement,  is  printed  as  Appendix  J  16,  Keportof  the  Chief  of  Engi- 
neers for  1879. 

PROJECT  OF  IMPROVEBIBNT. 

The  proposed  improvement  consists  in  deepening  the  bars  at  the 
passes  by  dredging,  the  removal  of  snaga  and  orerbaogiug  trees  along 
the  river,  and  the  deepening  and  improving  the  channel  at  various 
piftcea  by  the  removal  of  rooks,  snaga,  and  conatruction  of  dams,  so  as 
to  Ntraigbten,  widen,  and  deepen  the  channel.  The  depth  to  be  obtained 
i8  5  feet  through  the  bars  at  the  paaaes  for  a  width  of  150  feet,  and  up 
the  river  as  far  as  Boland's  Bluff,  a  distance  of  74  miles,  and  from  there 
Dp  to  Ellavilte,  a  diatance  of  50  miles,  i  feet  in  depth  and  60  feet  in 
vidth. 

OPERATIONS  UP  TO  JUNE  30,  1884. 

The  following  appropriations  have  been  made: 

Act  approved  Jape  14,1880 t&.OOO 

Act  approved  H»rcb  3,  18H1 3,000 

Actpa'aed  AiiKOSt  2,  1882 5,000 

ActApproved  July  &,  1881 5,000 

Total lrt.000 

The  work  has  been  carried  on  by  contract,  and  25,231  cubic  yards  of 
material  have  been  removed.  All  the  work  done  bas  been  in  deepening 
the  channel  over  the  bar  at  the  Ea«t  Pass.  This  work  resulted  in  secur- 
ing a  channel  2,400  feet  long,  65  feet  wide,  and  6J  feet  deep  at  mean 
low  water. 

An  examination  made  previous  to  beginning  work  in  the  present  fiscal 
year  showed  that  the  channel  bad  been  preserved  and  tbe  wash  or  scour 
had  carried  the  channel  to  a  length  of  3,600  feet  from  where  dredging 
began,  with  a  minimum  depth  of  6  feet  and  width  of  60  feet.  This  grati- 
fying result  was  due  in  a  great  measure  to  the  weather,  there  having  been 
some  severe  windstorms  in  a  direction  favorable  to  a  sconr. 

OPBBATIONS  DUBINO  THE  FISCAI.  YEAR  ENDING  JtJNE  30,  1885. 

On  July  1, 1884,  the  work  was  idle  for  lock  of  funds.  By  act  approved 
July  5, 18S4.  $5,000  was  appropriated  for  tbe  work.  Under  tbia  the 
work  was  advertised,  and  bids  were  opened  November  18, 1884, 

A  contract  was  made  with  Mr.  S.  N.  Kimball  to  carry  on  tbe  dredgiug, 
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approved  by  the  Cfaief  of  Engineers,  Uoited  States  Army,  Jaoiiary  it, 
1885.  Under  this  contract  Mr.  Kimball  was  required  to  begin  vork  on 
January  10,  1886.  This  time  was  extended  by  autliority  from  tbe  Chief 
offiugineers,  dated  February  13, 1885,  until  June  15,  1885.  Operations 
-  were  begun  Jane  1,  1885.  From  the  beginning  of  tbe  flsoal  year  tbii 
work  was  under  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineen, 
nutil  he  was  relieved  by  me  by  virtue  of  Special  Orders  No.  96,  Head- 
quarters Corps  of  Engineers,  United  States  Army,  Washington,  D.  O^ 
AngOBt  5, 1^84. 

Under  Mr.  Kimball's  contract  4,418  cubic  yards  of  material  has  been 
removed,  forming  a  cliannel  829  feet  long,  60  feet  wide,  and  6  feet  deep, 
at  mean  low  water. 

It  is  proposed  to  expend  the  balance  of  the  appropriation  in  contin- 
ning  worl£  under  this  contract. 

As  the  results  expected  from  this  contract  will  give  a  channel-way 
over  the  bar  with  a  width  of  60  feet  and  a  depth  of  nearly  4.5  feet  at 
mean  low  water  it;  is  pro|H)8ed  to  expend  the  ajiproprlAtion  asked  for 
in  extening  the  improvement  up  the  river  by  the  removal  of  obstruc- 
tions. 

Sawanee  Hi  ver  is  In  tlie  collectiondiatrkt  of  Cedar  Reyi,  FU.,  and  Cedar  Eeya  is  tbe 
neaTcat  port  of  entr;.  Ne»reit  light-bonsa  ia  Cedar  Keje  Light.  Nearest  fort  is  Fort 
UariOQ,  Fla. 

The  following  paper  accompanies  this  report: 

Report  of  Asaistant  Eiigine«T  A,  W.  Bftrber. 

Jtfbney  statefMiit. 

Atdou at  appropriated  b J  Mt  approved  J aly  5,  ISM,.... $5,000  M 

July  1,  1HU5,  BiuouateipenrledtliiriDE  fiscal  year,  exclusive  of 

oatswnding  liabilities  Jiilv  1,1884 $507  30 

July  1,  leai,  ontsraoiling  liabilitieii 2,176  46 

2,68316 

jDly  1,  1885,  amonnt  available 2,316  S4 

{Amount  (eatimated)  rei|Tiimd  for  completion  of  existing  projnct 37, 154  00 
Aniimndhatcan  be  protltubly  expended  in  tlacal  year  eliding  Jaly  30,  lSd7    37,000  M 
Submitted  in  aompliaace  with  requiremeuta  of  section  i  of  river  aud 
barbor  acts  of  lc66  and  Ib67. 


Abttracl  of  propontU  for  inproving  Suvsattee  Bimi;  Florida,  epentd  Norember  18,  18S4. 


No. 

Mamea  of  bidden. 

pertobio 

"work. 

Complete  noTk. 

Omu. 

Motnlated. 

do 

Bitot. 

'  LoweM  bid. 
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REPORT  or  UR.  A.  W.  BARB8K,  ABSISTAItT  RNaiNEER. 

Jacksomvillr,  Fla.,  June  3D,  1B85. 

Caftaix:  I  hiiTe  the  boQor  U>  gnbrnit  the  following  report  of  work  done  at  Sawkneo 
Biver,  Florida,  dariag  the  fiitoal  year  ending  Jaae  'S>,  18^  : 

Daring  Uamh,  1835.  Mr.  J.L.  MeiKii,  aasiitant  oDgineer,  made  a  SDcrsy  of  the  chan- 
□el  aoroBs  the  bar  at  the  mouth  of  the  F^t  Pass  and  found  that  tba  out  made  uuiIm 
previoas  coatraota  had  lengthened  1,140  feet,  sappciaed  to  have  bseo  canaed  by  the 
two  moat  recent  floods  in  the  river. 

Ab  directed  by  you  on  Uay  6,  1B85,  to  proceed  Ut  Apalachicola  and  ezamiDS  tb* 
ohaunel,  as  dredged  at  that  point,  and  then  to  go  from  tbeie  to  Snwaoee  and  Ht«ke 
ont  Bofflcient  work,  I  left  Apalaohioola  on  May  Id,  and  arrjve<lat  tbe  8u wanes  Rivor 
on  Hay  IS.  I  found  that  from  the  crib-stake  to  a  i>oinC  abont  4i)0  feet  north  of  tbe 
fiaherman's  hnt  on  the  reef  surrounding  8uwan»e  Batiia,  a  distance  of  abont  13,200 
feet,  the  depth  of  water  varies  from  3.1  feet  to  5.6  feet,  except  a  point  4,170  feet  west 
of  the  crib-stake,  aa  shown  on  accompauying  map;  a  small  bar  with  fromeii  tonine- 
tenths  of.a  foot  at  mean  low  wat<>r  upon  it ;  from  the  reef  it  varies  from  Id  feet  to  7 
feet.  It  was  thought  best  to  dredge  across  this  bar,  so  1  directed  Mr.  Joha  B.  Wilt- 
lams,  the  inspector,  to  commence  at  a  point  4,HO0  feet  west  of  the  orib-atake.  and 
diwdge  eantward  until  he  had  completed  a  cut  60  feet  wide  and  b  feet  deep,  allowing 
1  foot  for  baak-blling,  and  continue  until  6,000  ouliio  yards  of  material  had  beoa  n- 
tnoved;  then  to  move  up  to  a  point  500  feet  west  of  said  crib-stake,  and  make  a  cut 
of  the  same  width  and  depth,  until  he  bivl  dredged  3,000  cubic  yards  of  material. 

The  work  commeooed  June  2,  1365,  and  up  to  the  cloite  of  the  fiscal  year  there  had 
been  dredged  4,419  cubic  yards  of  material,  mabiog  a  cut  d'jy  feet  in  length,  60  feet 
in  width,  with  an  average  depth  of  5.3  feet  across  the  bar  at  mean  low  water. 

I  believe  that  any  future  appropriation  could  be  used  to  better  advantage  by  re- 
moving snagH  and  overhanging  trees  between  tbe  month  of  tbe  river aud  New  Brnd- 
ford,  as  the  channel  as  dredged  will  be  of  suffldent  depth  to  meet  the  wanta  of  cam- 
meroe  for  some  years  to  oome. 

I  have  tried  to  get  some  commercial  statistics,  but  have  not  received  any  up  to  the 

E resent  time.  The  principal  export  from  SuwaneeKiver  is  pine  logs,  delivered  to  (he 
edar  Keya  Saw-Uills.  Other  products  aud  travel  are  carried  by  thesteamer  Berthik 
Lee,  drawing  2.5  feet  feet  of  water,  light,  and  4  feet,  loaded.  Rhe  is  seldom  ever  fully 
kaded,  and  nnds  no  difficulty  in  croHsing  the  bar  as  it  now  exists.  She  make>  two 
trip*  a  week  from  Cedar  Keys  up  the  Snwanee  River, 
Very  respectfully,  your  obedient  servant, 

A.  W.  Barbxr, 

Capt.  WiujAM  T.  Rcesaix, 

CorjM  0/  Smgiitetr»,  IT.  S.  A. 


0  7- 

IMPROVEMENT  OF  HARBOR  AT  KET  WEST,  FLORIDA. 

OperationB  for  the  improvement  of  this  harbor  have  been  carried  od 
since  July  16,  1883,  under  appropriarion  made  by  Congress  iu  188'.^  of 
t2.%000,  tlio  only  appropriatiou  made. 

Key  West  is  tbe  most  nortbwesterl;  of  tbe  Pine  Islands,  known  as 
tlie  Florida  Keys,  60  miles  south  west  from  Capo  Sable,  same  distance  from 
Tortugas,  aiid  lUO  mites  northeast  from  Havana.  It  is  about  ii  miles 
long,  2  broiid,  and  from  12  to  15  feet  above  the  sea-level.  It  is  of  coral 
formation  and  sandy  soil. 

An  examination  of  the  harbor  with  a  view  to  its  improvement  was 
made  in  Decomber,  18S1.  A  report  thereon  dated  February  16,  1882, 
with*  a  plan  of  improvement  is  printed  in  Appendix  K  25  of  the  Boport 
of  the  Chief  of  Engineers,  United  States  Army,  for  1882. 

PEOJECT   OP   IMPKOVEMEHT. 

The  proposed  improvement  consisted  in  forming  by  dredging  a  chan- 
nel 300  feet  wide  and  17  feet  deep  at  mean  low  water  through  tbe  shoala 
of  the  northwest  channel  a  distance  of  about  6,000  feet. 
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OPBEATIONS  UP  TO  JUNE  30,  1884. 

TUe  work  done  was  under  contract  with  Mr.  9.  N,  Kimball.  Dredg- 
ing began  .Inly  2.'*,  188;t,  and  wajj  continued  until  October  5, 1883,  when 
the  appropriation,  $25,0lHI,  wits,  exbauHled.  Tlje  work  accompliDbed 
waiS  the  removal  of  15,692  cubic  yards  of  material,  thereby  securing  one 
cut  entirely  tbrongb  the  bar  having  a  depth  of  15  feet  at  mean  low  water 
and  a  width  of  60  feet  at  bottom  and  65  feet  at  top. 

OPERATIONS  DURIKQ  THE  FISCAL  TEAR  BNDINQ  JUKE  30,   1885. 

On  July  1  the  work  was  idle  for  lack  of  funds,  and  no  appropriation 
bas  been  made  since. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers,  nntil  he  was  relieved 
by  uie  by  virtue  of  Special  Orders  No.  96,  headquarters  Corps  of  Engi- 
neers United  States  Army,  Washington,  D.  C,  August  5,  1884. 

It  was  stated  in  the  Annual  Report  for  1884  on  this  work  that — 


In  two  trips  made  through  this  channel  during  the  past  fiscal  year 
I  noted  the  soundings  taken  on  the  mail  steamer,  and  they  confirm 
these  reports,  namely,  that  oo  greaetr  depth  of  water  exists  now  than 
before  work  was  begun — 11  feet  at  mean  low  water. 

I  would  therefore  ask  that  an  appropriation  of  $3,500  be  made  for  an 
examination  before  more  work  is  attempted. 

An  improvement  here  would  be  of  great  benefit  to  all  vessels  plying 
between  Key  West  and  Gulf  ports,  the  use  of  this  channel  saving  a 
distance  of  about  lOU  miles  to  them. 

Harbor  at  Key  West  is  in  the  oolteotion  diatrict  of  Key  West,  Fla.,  which  is  the 
oeai-uat  port  of  eutry.  Nearest  ligbc-houDC,  Key  Wt«t  Light.  Nearest  fort  ia  Fort 
Tuylur,  Florida. 

COMMEBOIAL  STATISTICS. 

Ko  custom-house  or  commercial  statistics  could  be  obtained,  thoagh 
application  was  made  to  several  parties  for  them. 

Money  statement. 

f  Amount  (eatiiuated)  required  for  oomptetion  of  existing  project 1115,000  00 

1  Amoaut  tDatcao  be  profitably  eipendea  in  fiscal  year  endiugJuD«  30, 1887      3,500  00 
1  Submitted  iu  compliftDoe  with  requirementi)  of  section  'i  at  river  and 
I.    harbor  acta  of  1866  aud  1867. 


0  8. 

IHPROTEUENT  OF  PEASE  CREEK,  FLORIDA. 

Operations  for  the  improvement  of  this  stream  have  been  carried  on 
since  February  19, 1883,  under  appropriations  made  by  Congress  in  1881 
and  18S2,  agfrregating  »11,000. 

Pease  Creek  (Talakchopoko,  Hatchee,  or  Peaseating  Greek)  rises  in 
the  northeastern  part  of  township  30  sontli,  range  ^  east,  and  flows 
northwestward  and  westward  to  the  middle  of  section  33,  township  29 
south,  range  25  east,  where  it  makes  a  junction  with  Saddle  Creek,  flow- 
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in^  Bontheastwanl  from  Lake  Hancock.  Thence  its  course  is  Hontliwest 
to  Hickory  Bluff,  where  it  empties  into  Charlotte  Harbor,  making  about 
15  luiles  of  westing  and  6C  miles  of  soutlitug.  It  is  fed  l»y  unnierous 
lakes  in  tlie  central  part  of  Polk  County.  'i'he|)riudpaltnbutiiriesin  the 
east  aro  Little  Charley,  Tsala-aiio|ika,  Josh,  anil  Prairie  creeks,  and  ou 
the  wet<t  Sathlle,  Whitteo,  and  Cliilocohatehie  creeks.  BeKides  these 
Btreains  wide  areas  of  swamp  and  hammock  lands  immediately  Iwrder- 
inj;  the  river,  and  of  the  more  elevated  adjaeent  pine  lauds,  are  covered 
during  the  rainy  season,  in  July  and  August,  with  shallow  [lools  of 
water,  which  are  dit^churgeil  for  the  most  jtart  into'Peaso  Creek.  The 
streata  therefore  exhibits  much  variiitiou  in  its  stages  of  water,  the 
raDge  between  extremes  at  Fort  Meade  being  about  17  feet 

An  examination  of  Pease  Creek,  with  a  view  tt>  its  improvement,  was 
made  late  in  1879.  A  re]K>rt  thereon,  dated  March  10, 168(>,  with  a  plaa 
of  improvement,  is  printed  in  Appendix  K  17,  Keiwrt  of  the  Chief  of 
Engineers  for  1880. 

PROJECT  OF  IMPEOVB3IENT. 

The  proposed  improvement  consisted  in  rock  excavation,  removing 
snags,  and  clearing  the  banks  of  overhanging  trees  so  as  to  enable 
boats  drawing  2  feet  of  water  to  navigate  during  about  half  the  year; 
minimum  channel  width  to  be  30  leet. 

OPERATIONS  UP  TO  JUNE  30,  18S4. 

The  work  lias  been  done  by  a  snag-boat  built  and  equipped  by  the 
Uniteil  States,  and  by  hired  labor. 

Beginning  at  the  mouth  of  the  stream  the  work  has  J>een  carried  on 
for  a  distance  of  64  miles. 

OPERATIONB  DUBINQ  THE  FISCAL  TEAR  ENDING  JUNE  30,  1883. 

On  July  1, 1881,  the  work  was  idle  for  lack  of  funds,  and  no  appro- 
priaiion  has  been  made  since. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Maj.  A.  N.  Damrell.  Corps  of  Engineers,  until  he  war«  relieved 
by  me,  by  virtae  of  Special  Onlers  No.  'J6,  hea^hpiarters  Corps  of  En- 
gineers [Jnited  States  Army,  Washingt^in,  D.  C,  Augusta,  1SH4. 

The  small  balance  available  for  this  work  has  been  used  in  the  care 
of  public  property. 

It  is  (wtiinateil  that  i'l.TOO  can  be  profitably  expended  during  the 
fiscal  year  ending  June  34>,  1887. 

Tlie  work  is  not  y  t  sniliciently  atlvanced  to  estimate  whether  there 
will  be  needed  an  a<)dittonal  sutn  to  complete  the  present  pi-ojeot 

It  is  not  thought  that  the  improvement  will  be  permanent,  and  it  is 
estimated  that  about  t:!,5<K)  yter  annum  will  be  necessary  to  i-le.ir  the 
stream  of  drifts  and  washouts  after  eM^h  season  of  liigh  water,  in  order 
to  maintain  the  condition  contemplated  in  tlie  propose<l  project. 

From  the  irregular  ami  desultory  character  of  the  transportation,  and 
from  tlie  fact  that  no  reliable  ret'ord  is  kept  of  the  commerce  of  tlie  river, 
which  IS  entirely  coatttwiMe,  the  larger  portion  being  transported  over- 
laud  to  Tampa  and  Manatee,  no  authentic  statement  of  the  same  can  be 
given. 

it  is  proposed  to  expend  the  appropriation  asked  in  continuing  the 
removal  of  obstructions  according  to  the  ])roject. 

Prue  Creek  in  in  t'le  oolleclion  diotrict  of  Key  We*t,  nnd  Key  Weat  ia  thn  nearest 
portof  eiitry.  Nearest  light- house  la  ou  Ciuuabel  lalnad,  ami  the  nearetit  fort  ia  Fort 
Tajlor.        » 
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No  cuatom-hoase  or  cofumercial  statistics  could  be  obtaiued,  thoogh 
aj)|>licaCioQ  was  made  to  several  parties  for  them. 

Money  statement. 

July  I,  1881,  amontit  available 9S3S  m 

Jah'  1,  ltM6,  amoDnt  expendad  daring  Bscal  year,  exclusive  of  outatandlDg 

liabtlJtiea  July  1, 1UH4 90  00 

Ju"v  1,  lfi86,  amount  available M6  S 

f  Ainonut  (eHtiinat«d)  rennired  fur  completion  ofexiatingprdect 5,700  00 

.  ArnouultliatcaDbeprolit,ablyezpeDdedinfisoalyeacHn<niigJiine3D,lad7      5,700  UO 
1  &itliuilCt«d  in  oompliaace  with  roqniiements  of  section  S  of  river  and 


\ 


ith  rcqniiements  of  si 
liarbor  acte  of  1866  and  ltK>7. 


IMPHOVEMENT  OF  THE  HAHBOB  AT  CEDAE  KEYS,  FLOKIDA. 

"So  work  baa  been  done  under  the  present  project  od  tfais  harbor. 

Ad  improvement  was  made  of  this  harbor  in  1872-1881,  as  follows: 
"A  cut  21)0  feet  wide  and  11^  feet  deep,  down  to  the  limestone,  throngli 
the  Middle  Ground ;  another,, 200  feet  wide  and  12  feet  deep,  through 
the  outer  bar,  eiceptinp  at  a  point  80  feet  from  the  line  of  black  buoys, 
where  the  limestone  is  11>^  feet  under  the  surface;  the  remalaing  120 
feet  on  the  east  side  of  the  cut  being  fully  12  feet  deep." 
'  The  harbor  of  Cedar  Keys  lies  on  the  Oulf  side  of  the  peninsnla  of 
Florida.  It  is  the  terminus  of  the  Florida  Transit  and  Peninsula  Rail- 
road. For  many  years  this  was  the  only  line  of  railroad  between  the 
Gulf  and  the  Atlantic  south  of  Pensacola,  in  Florida.  A  large  business 
JR  done  in  lumber,  and  it  forms  a  distributing  point  to  a  large  area  to 
the  north  and  south  of  it. 

An  examination  vrith  a  view  to  its  improvement  was  made  in  Novem- 
ber, 1883.  A  report  thereon,  together  with  a  plan  of  improvement,  was 
printetl  as  Appendix  N  30  to  Report  of  Chief  of  Engineers  for  1834. 
The  plan  of  improvement  is  thus  described : 

Tbfl  first  improvement  indicated  as  necessary  at  this  locality  is  widening  and  deep- 
e.iiug  the  Diaio  channel  at  the  Middle  Ground,  near  Buoy  No,  12,  and  between  Baojt 
Nob.  U  aod  12. 

The  object  would  be  to  obtain  a  channel -with  a  least  depth  of  10}  feet  A^m  tbeQnIt 
of  Mexico  to  Cellar  Ke.vs.     There  is  now  a  least  depth  of  91  feet. 

The  de|>th  of  10}  feet  for  thn  projected  channel  is  pToposed  becaiiBc  it  is  believed  to 
lie  sufficient  for  the  present  commerce  of  the  port,  and  i>ecauiie  l«  obtain  any  greatcT 
depth  would  be  expensive,  aa  it  would  require  considerable  rock  excavation,  tlie lime- 
stone formiition  underlying  the  entire  channel  at  a  depth  of  from  9)  to  12^  feet. 

Should,  however,  an  increase  of  the  commerce  demand  a  atill  greater  depth  while 
the  proposed  inipTovemout  was  being  made,  a  careful  estimate  could  be  made  for  tlie 
additional  work  reqnired. 

The  cost  of  the  improvement  proposed  would  be  about  $25,000.  ' 

The  amount  of  material  to  be  removed  J8  only  about  23,000  yards,  but  at  leut  3,000 
yards  of  tliis  wonld  l>6  rock. 

On  Ibis  project  an  appropriation  of  $5,000  was  made  by  act  approved 
July  H,  1884.- 
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OPEBATIOMS  DDBINQ  FISCAL  TEAR  ENDING  JUNE  30,  1885. 

From  the  begimiiDf;  of  tlie  fiscal  year  the  work  was  under  tbe  charge 
of  M^j.  A.  N.  Damrell,  Corps  of  Enpneers,  outil  he  was  relieved  by  me, 
by  virtue  of  Special  Orders  No.  90,  headquarters  Corps  of  Eufnueera, 
TJnited  States  Army,  Washingtou,  D.  C,  Angust  5,  1884. 

Under  the  appropriation  bids  were  invited  for  dredging  and  rock  ex- 
cavation, to  be  6pened  November  IS.  1SS4.  Mr.  S.  N.  Kimball  was  foaud 
to  be  the  lowest  bidder.  His  bid  being  considered  reasonable  a  con- 
tract was  made  with  liim  to  do  the  work ;  contract  approved  by  the 
Chief  of  Engineers  January  17, 1885. 

Under  this  contract  be  was  required  to  be^n  work  February  10, 1885. 
The  time  of  beginning  was  extended  by  authority  of  the  Chief  of  Engi- 
neers, dated  February  13,  1885,  to  August  15,  1885.  Consequently  no 
vork  has  been  done  during  the  fiscal  year. 

It  is  proposed  to  expend  the  balance  available  and  the  appropriation 
asked  for  in  extending  and  widening  the  cut  in  accordance  with  the 
project. 

Ced«r  Keys  Harbor  ia  la  the  colleotioD  diatrict  of  Cedar  Keya,  and  ia  a  port  of  entrrj 
MeacTSt  light-hoDse,  Cedar  Keys  Light.  Nearest  fort  is  Fort  Marioo.  AniauDt  of  rev 
eoue  collected  dariug  6scal  year,  Done. 

Money  statement. 

Anion  at  appropriated  by  act  approved  July  5, 46S4 fS.DOO  00 

Jaly  1,  ie^,  amoQDlexpeudedduriDgBiical  year,  eialnsivDof  oDtatsDdlDg 

liabiliUes  July  1,  1»>4 197  46 

Jaly  1,  1885,  afuooot  available .'      4, 80S  55 

{  Amount  (eetimated)  reqaired  for  completioD  of  eztstioK  project 20,000  00 
ADioaDtthatcaiibeprolitBblyexpeDdediDaN3al;earendiiigJune30,I887    iiO,000  00 
8abmitt«d  in  compliance  with  TequiremeiitB  of  section  S  of  river  and 
barbor  acts  of  1066  and  1867. 


AMraeto/ptt^otaUfor  improeing  karbor  at  Cedar  Segt,  Fla.,  a 

ptntd  Sottntbtr  18. 1884. 

Kb. 

KsBMsofWdders. 

DredelDg. 

THllona.  par 
soblD  yard. 

St-is; 

plcte  Tork. 

1145 
1  00 

•OTS 

^.'ir^.. 

COMMERCIAL 

CuaroH  HousR,  Cbdar  Kkys,  Fla., 

Vi>Utotor'»  Office,  Jane  le,  1685. 
SiK ;  Id  reply  to  yonrn  of  Jnne  6,  1885,  1  have  the  honor  to  report  the  fotlowiug 
•tatistics  for  year  ending  June  30,  18U5 ; 


_   _    . 

Cl«™d. 

Coutwlse.           Foreign. 

Cosstiriw. 

Foreign. 

, 

% 

Tim:        So.       7W.. 
a.  1TB             4       2, 8W 

i,Bii           1        141 

So. 

Totu. 

S:        Tmt. 

T.»0     1,033 

S.MO 
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Tbe  lumber  mills,  or  b1)  except  ooe,  hare  had  to  ehat  down  beoaoM  tbey  had  to 
■hip  luinlier  by^  nil, 
VtwwlH  drawing  ((epth  of  water  safScisDt  to  pay  cannot  get  into  port. 
Very  respectfully, 

J.  Hirst, 
CoUtetor. 
Wm.  T.  Rosmill, 

Captain  of  Enginetrt. 


IMPEOVEMENT  OF  MANATEE  RIVER,  FLORIDA. 

Operations  for  the  imitrovemeiit  of  this  river  bave  been  carrie*l  on 
nnderoiily  one  ap|ii-0|>iiatioii  of  (12,000,  by  act  passeil  August  2,  1882. 

Manatee  Uiver  rises  in  tbe  soiitlieni  part  of  Florida  and  Rows  in  a 
venterly  direution,  cmplyint!;  intv  Tampa  Bay  ou  its  souttiern  shore. 
On  its  banks  exist  several  small  set  tie  mentis,  among  nbich  may  be  mea- 
tioned  Piilma  Sola,  Mantitee,  Braideu  Town,  and  Hendry.  Along  its  ' 
banks  set  tiers  hare  established  tbeniselves,  and  the  raisingof  fruits  and 
vegeiabtes  is  quite  large.  Along  its  headwaters  and  in  the  country 
lying  between  it  ami  the  Galoosahatchie  Uiver  aud  Pease  Creek  are  found 
Sue  cattle  ranges. 

Tbe  sbipiiicuts  of  lumber,  frnits,  vegetables,  and  cattle  are  carried  on 
from  the  river. 

An  examination  of  Manatee  River  with  a  view  to  its  improvement 
was  made  in  1881.  A  report  thereon,  dat«d  February  16,  1882,  with 
plan  of  ipuprovement,  is  printed  as  part  of  Appendix  K  25,  Annual  Re- 
poi  t  of  the  Chief  of  Engineers  for  1882. 

PROJECT  OF  IMPEOTEMBKT. 

The  proposed  improvement  consisteil  in  forming  a  channel,  by  dredg- 
ing, 1(10  tVet  wide  and  13  feet  deep  at  mean  low  water,  from  Tampa  Bay 
to  Shaw's  and  McNeill's  points,  a  distajice  of  above  4  miles.  The  avail- 
able depth  before  improvement  was  8  feet. 

OPGB'ATIONS  UP  TO   JUNB  30,  1884. 

Dreilging  was  begun  on  this  improvement  March  26,  1883,  and  con- 
tinnetl  nntil  Ajiril  14,'  188:t.  It  was  agitin  resumed  February  18,  18Si, 
and  continued  until  April  25,  1884,  when  all  work  ceased,  and  no  fur- 
ther work  has  l>een  done  owing  to  lack  of  funds. 

During  this  time  one  v.wt  wasma<le,  :j,13I>  feet  in  length,  1,750  feet  of 
vhicli  has  a  width  of  tiU  feet  and  a  <lepth  of  I2j  feet,  and  400  feet  has 
a  width  of  3;j  feet  and  a  depth  of  11 J  feet;  2I,2(iDcubicyards  of  materia) 
were  ri- moved. 

OPERATIONS  DURING  THE  FISCAL  YBAB  ENDINQ  JUNB  30*  1885. 

On  July  1,  1884,  there  were  no  funds  available  for  this  work,  and  no 
ap|>rojiriHti<m  has  l)eeu  ma<le  since. 

Fn»m  the  commencement  of  tbe  fiscal  year  the  work  was  under  tbe 
charge  of  Maj.  A,  N,  Damrell,  Corps  of  Engineers,  until  he  was  relieved 
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by  me,  by  virtoe  of  Special  OrJera  No.  96,  lifladqnarters  Corps  of 
Engiueers,  TJuited  States  Army,  Washington,  D.  U.,  August  6,  1884. 

On  July  1, 1884,  the  work  was  idle  for  lack  of  funilrt,  aud  lias  remained 
so  througbout  the  year  for  the  same  reason.  , 

It  is  proposed  to  use  the  appropriatioD  asked  for  in  extending,  widen- 
ing, and  deepening  the  channel  by  dredging,  according  to  the  project. 

Usnntee  River  is  in  the  collection  dislrict  of  Key  West,  n-kiuh  ia  the  DO&reHt  port 
of  entry.  Nearest  liKtit'b»u»e,  Edoiut  Keuy  Light.  Nearest  fort  is  Fort  JeffeKoii, 
Florida. 

No  commercial  statistics  could  be  obtained. 

Money  statement. 

(Amount  (estimated)  required  for  toiiipleliou  of  eiiatin)cpr(>J<>ct $.'■8,000  00 
Amount tbstcao be pTulitablyexptniltdintlHcalyeareniliugJiiDe JO,  1877  58,000  00 
Submitted  in  compliBnce  ti-itli  retiuirementa  of  seotion  2  of  river  and 
harbor  acts  of  1860  and  1H67. 


IMPBOVBMENT  OF  CAL008AHATCBIE  KIVER,  FLORIDA. 

Oi>erations  for  the  improvement  of  this  river  have  been  carried  on 
since  October  16,  1883,  under  appropriations  made  by  Congress  in  1883 
and  1884,  aggregating  $10,000. 

The  portion  of  the  Caloosahatchie  which  is  proposed  for  improve- 
ment extends  from  its  moutb  to  Fort  Meyers,  a  distance  of  14  miles. 

The  Galoosahatcfaiie  Kiver,  rising  in  the  Everglades  of  Florida,  flows 
in  a  westerly  direction  and  empties  into  San  Carlos  Bay  but  a  short 
distance  alwve  Paata  Rasaa.  Through  a  great  jmrtion  of  its  length  the 
land  is  low,  swampy,  and  unHt  for  use  without  expensive  drainage. 
Wherever  the  land  is  high,  it  is  rich  and  capable  of  pn)ducing  fruits 
and  vegetables.  Along  its  banks  are  large  cattle  ranges.  Punta  Kassa 
is  the  shipping  point  for  this  country.  This  river  has  l>een  connected 
by  canal  with  Lake  Ockeechobee,  by  the  Uckeechobee  Drainage  Com- 
pany; and  by  this  canal  a  through  inland  steamboat  route  has  been 
formed  from  Kissimee  City  to  the  Uulf. 

An  examination  of  the  river,  with  a  view  to  its  improvement,  was 
made  in  March  and  April,  1879.  A  report  thereon,  dated  August  27, 
1879,  with  a  plan  of  improvement,  ib  printed  in  Appendix  J  17,  Report 
of  the  Chief  of  Engineers  for  1879. 

PBOJBCT  OF   IMPEOVEMEKT. 

The  proposed  improvement  consists  in  deepening  the  channel  by 
dredging  from  the  mouth  of  the  river  to  Fort  Meyers,  so  as  to  give  a 
depth  of  7  feet  at  mean  low  water  aud  a  width  of  100  feet. 

OPERATIONS  UP  TO  JUNE  30,   1834. 

The  only  work  done  was  dredging  from  October  16,  188.1,  to  Novem- 
ber 6, 1883,  nnder  a  coatract  with  Mr.  S.  N.  Kimball.  It  resulted  in  the 
removal  of  6,905  cubic  yards  of  material.  Tlie  dredging  extended  from 
stake  1  to  stake  8  a  distance  of  about  2  miles,  and  in  this  distance 
several  small  shoals  and  oyster-beds  were  removed. 
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OPEBAT^ONS  DUBma  FISCAL  TBAB  ENDINQ  JUNE  30.   1885. 

Ou  July  1,  1884,  the  work  waa  idle  for  lack  of  funds,  but  by  act  ap- 
proved July  5, 1884,  $5,(H)0  was  appropriated. 

*  From  tbe  beginuing  of  tbe  fiscal  year  tbe  work  was  under  the  charge 
of  Maj.  A.  K.  Damrell,  Corps  of  Engineers,  until  be  was  relieved  by  me 
by  virtue  of  SjKcial  Orders  So.  'M,  headquarters  Corps  of  Engioeers, 
United  States  APmy,  Washington,  D.  C,  Augusts,  1884. 

The  work  was  advertised  and  bids  opeued  on  November  18, 1884.  Mr. 
S.  a.  Kimball  was  found  to  be  the  lowest  bidder.  His  bid  being  deemed 
reasonable,  a  contract  was  made  with  him  to  continue  tbe  work.  Con- 
tract approved  by  the  Chief  of  Enpineers  January  17, 1885.  Under  this 
contract  the  contractor  was  reijuired  to  begin  work  on  or  before  March 
lU,  1885.  The  time  of  commencement  was  extended  by  authority  of 
tbeCbief  of  Engineers,  dated  February  13,  1885,  to  July  15,1885.  Con- 
seqnently  no  work  has  been  done  during  the  year. 

The  citizens  living  near  the  river  and  interested  in  the  navigation  peti- 
tioned to  have  tbe  dredging  done  below  Punta  Bassa,  iu  San  Carlos 
Bay,  but  this  had  to  be  denied  by  tbe  Chief  of  Engineers  as  not  beio^ 
permissible  under  tbe  law,  the  appropriation  having  been  made  by  Con- 
gress to  carry  out  a  project  which  did  not  extend  beyond  the  nioutli  ot 
the  river. 

It  is  i)ropo8ed  to  use  the  balance  available  and  tbe  appropriatioD 
asked  in  extending  the  cut  by  dreilging  towards  Fort  Meyers  in  accord- 
ance with  project. 

The  following  appropriations  have  been  made: 

By  act  of  CoDgraaa  passed  AusKBt  Q,  ISfa $5,000 

By  act  of  CoDgrew  approved  Jnly  5,  IBtM 5,000 

Tolftl 10,000 

Calooesbatobie  Blver  is  Id  the  colleotlon  district  of  Key  West,  wliicb  is  tha  nearest 
port  of  entry.  Nearest  Ught-haDse  is  Key  West  LighD,  aod  tbe  nearest  fort  is  Fort 
Taylor. 

JUoney  statement. 

Amonot  appropriated  by  act  approved  July  5,  1864 fS.OOO  00 

Jnly  1,  1885,  amouuteipended  dariDgfisc^  year.eiclnHiveof  outstandioE 

liabilities  July  1,  1884 544  71 

July  1,  1885,  amoant  available 4,455  29 

i Amount  (estimated)  reqnired  for  completion  of  eiistiog  project.... 13, 400  00 
Amount  tbat  can  be  prodtably  expended  in  fiscal  year  ending  June  30,1  U8T    13, 000  00 
Subraitled  in  ec — '^ -'- = '-  --'-----  ■'  -'    ■ ' 
barber  acts  ol 


I  Amount  tbatcan  be  prontsbly  expended  in  fiscal  year  ending  J  un 
]  Subraittod  in  compliance  with  requirements  of  section  2  of  ri 

1  .._.,. ^^f   jygg   ^^   Jf,„. 


NUDM  of  bidden. 

CommeDot  work. 

Con>plet«  wort. 

• 

w 

NotBtAted 
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O    12. 

IMPROVEMENT  OP  APALACHICOLA  EIVEB,  FLORIDA. 

Operations  for  the  improvement  of  this  river  liavo  been  carried  on 
since  December,  1874,  nnder  appropriatious  inade  by  OonKress  in  1874, 
1875,  1878,  1879,  1880,  1881,  1882,  aiid  1881,  aggregating  «39,300. 

The  following  description  of  the  river  ia  takeu  ft-oin  a  report  made  by 
AHsistant  Engineer  U.  J.  Mack  to  Captain  (now  Uajor)  A.  N.  Damrell, 
Corps  of  EogiDeers,  on  June  7, 1883  : 

The  ApalBohionla  Biver  U  farmed  by  the  Jnnction  of  the  Cbattafaoochee  and  Flint 
rirera,  al  the  sonthwestorn  corner  of  t\e  Stute  of  Qeorgio,  and  rnns  )□  a  Rout.lierlj  di- 
RCtiou  through  the  StHte  of  Florida,  emptying  into  ynint  George's  Sound  at  the  citj 


of  Apalaohicola,  puxing  through  a  very  luw,  awamny  country,  which  is  annnallj 
overflowed  by  thefreahets  from  the  Chattahoncbe  and  Fli tit  ri vera,  rendefin^  the  land 
comparatively  uaelesa  for  agricultnral  purpoic-i  for  a  great  distance  on  eitbor  side. 
There  is.  however,  a  qnantlty  uf  fine  timber,  mostly  cypresa  and  pine,  along  its  banks, 
and  as  it  has  a  nnmbnr  of  tributaries  eitending  far  into  the  conntry,  among  them 
CbipoU  River,  Canada,  Owl.  Fort  Gadaon,  Smith,  and  Brinaley  creeks,  a  liDe  means  ia 
givpu  of  Tftfting  it  to  ApalachicoU,  where  two  (iiow  four)  mills  of  large  capacity  an 
kept  in  constaDt  operation. 

The  importance  of  this  river  lias  increased  since  then  by  a  steady 
growth  of  the  settlement  alougits  banks,  especially  of  the  town  of  Apa- 
lachicola  at  its  month. 

OottoD  is  grown  along  the  banks  and  turpentine  and  resin  shipped. 

PROJECT  OP  IMPROVEMENT. 

The  project  consists  in  securing  a  channel  100  feet  wide  and  6  feet 
deep  at  low  water  by  removing  snags  and  overhanging  trees,  as  well  as 
widening  and  straigfateuing  Moccasin  Slough. 

OPEEATIOHS    UP  TO    JUHE  30,  1884. 

This  improvement  was  commenced  in  December,  1874,  the  steamboat 
Olara  Dunning  being  employed  in  removinglogs  and  overhanging  trees. 

The  depth  of  water  was  sufficient,  as  well  as  the  general  width  from 
bank  to  bank,  but  its  availability  for  purposes  of  commerce  was  bad, 
in  consequence  of  numerous  snags. 

The  river  at  Virginia  Bend,  60  miles  above  Apalachicola,  was  com- 
'pletely  closed  for  a  distance  of  6  miles,  and  the  only  chance  for  naviga- 
tion was  through  Moccasin  81ough,  which  was  very  crooked,  narrow, 
and  badly  obstructed  with  overhanging  timber,  so  much  so  that  it  re- 
quired several  days  for  a  boat  with  the  use  of  lines  to  pull  through. 

The  original  project  for  improvemii-nt  contemplated  a  channel  HW  feet 
wide  and  6  feet  deep  at  low  water,  to  be  secured  by  removing  snaga  and 
overhanging  tr^es,  as  well  as  widening  and  straightening  Moccasin 
Slongh,  and  no  change  has  been  made  in  the  original  design. 

In  addition  to  the  original  project,  Chipola  Out-off  has  been  opened 
to  White's  Bluff,  on  CUipota  River,  a  distance  of  9  mitea. 

The  improvement  may  be  considered  as  completed  as  projected,  the 
river  being  in  good  navigable  condition,  and  only  requiring  the  removal 
of  the  annual  accumulation  of  snags  and  overhanging  trees  and  such 
work  as  can  be  done  with  the  amount  of  (2,000,  which  has  been  esti- 
mated as  necessary  annually  for  preserving  the  improvement. 
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OPEBATIOK8  DUBINO  FI8CAI.  TEAB  ENDING  JITNE  30,  I88S. 

From  tlie  befriniiiiiK  of  the  fiseal  .year  tbe  work  was  under  the  charge 
of  Mjij.  A.  N.  Datnrel),  Corpa  of  Eiigiueerfi,  nntii  he  wiia  ri'tievetl  by 
me  by  virtue  of  Special  Onlers  No.  9C,  headquarters  Corps  of  Bii^iueers, 
WasIiingtOD,  D.  C,  August  5,  18S4. 

On  July  1,  1SH4,  the  balaace  available  was  $1,310.69,  audby  act  ap- 
proved July  a,  18>t4,  $1,000  was  appropriat*>d. 

The  snag-boat  Clara  Duuntug  had  finished  cleaning  the  river  only  a 
short  time  before  the  beginning  of  tbe  HsvsH  year.  In  view  of  this  no 
steps  were  taken  to  begin  work  early  in  the  year.  In  June,  1885,  some 
com]>!aintshaving  been  made  of  a  few  Buags  in  the  river,  it  was  thought 
atlvisable  to  undertake  the  work.  Tbe  steamer  ClaraDunning,  having 
been  worn  out  in  tbe  service,  bad  beensold.  Aftercorresponding  with 
ownertj  vt  steamboats  on  the  river,  it  was  found  that  no  reasonable  offers 
conUI  be  obtained. 

Authority  was  then  asked  to  charter  a  small  steamer,  and  tow  the 
United  States  snag-boat,  belonging  to  the  improvenientof  Pease  Creek, 
to  Ai»daehicola  River  to  do  the  work  of  removing  the  accumulation  of 
snags  for  the  past  year.  Authority  was  granted  by  the  Chief  of  En- 
gineers on  June  30,  1885. 

It  i8  expected  that  the  snag-boat  will  start  about  the  middle  of  Joly, 

Tbe  balance  available  and  tbe  appropriation  asked  are  to  be  used  in 
preserving  tbe  improvement  by  the  removal  of  obstructions  according 
to  project. 

The  following  appropriations  have  been  made: 

By  act  of  CoDtireaa  apr>rnvei1Jiiii«3.1, 1S74 $10,000 

By  net  of  Cini^reM  a|iproveit  March  3,  187r> 10,000 

By  act  of  C<iugr«8tt  apprnTnlJiino  18,  If^rt 8,000 

Bv  nut  or  CinBress  approvM  March  3,  1879 5.000 

By  act  of  Coiinri-Bs  ap(irov.-dJnno  U,  lf«0 2,000 

By  aci.  of  Cimgnss  uppriived  Morcb  3,  1881 1,500 

By  act  of  Cfiiigresii  pasaed  AiikiibI  2,  ISUi 8,000 

By  act  of  Coiif^reas  approved  July  5,  1H84 . 1,000 

Total 39,5(10 

Apalacliicola  River  ia  id  the  colteotioii  distriot  of  Apalacbioola,  which  ia  the  nearest 
port  of  eiilry.  Ni'arest  li)!ht-hoii!4e,  Cape  SI.  Oeori;^  LiKht.  Nearest  fort,  DefeiUM 
of  Peusacola,  Florida.    Amoiiut  of  revunue  collecti»l  during  Bscal  year,  |2,47T.1T. 

Money  statement. 

Jnly  1,  1881,  amonot  available l $1,310  69 

Amonnt  appropiiated  by  act  approved  July  5,  1884 1,000  00 

2,310  69 
Joly  I,  1885,  amonnt  expended  during  fiscal  year,  exoluaive  of  outstandiDg 

liabilitieB  July  1,1884 56  SO 

July  1,  1885,  amount  available 2,255  19 

iAmount  (estimated)  r^qniri'd  for  |ire»t>rvalioD  of  improvement  annnalty.      8,000  00 
Anioniitlhatcnn  be  prolltnlilyexpifnclediu fiscal  yearendiDgJnneilO,  1887      2,000  00 
Submitted  ill  compliance  with  requirements  of  seittion  i  of  river  and 
harbor  aoU  of  1866  and  18i>7. 
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O13. 
IMPEOVEMENT  OF  WITHLACOOCHEB  EIVEH,  FLOEIDA. 

Opi'rations  for  the  improTemeut  or  this  river  were  carried  on  duriDg 
the  past  fiscal  year  in  acconliince  with  tbe  project  submitted  to  the 
Chief  of  Engineers  by  the  oGBcer  then  in  charge  in  1879,  and  published 
as  part  of  Apiiendix  K  8  to  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1880. 

The  project  adopted  is  to  improve  the  river  by  tbe  removal  of  soags, 
overhanging  trees,  and  loose  rocks,  and  a  deepening  of  some  of  the  worst 
shoals  and  a  bar  near  the  mouth  of  the  river,  so  as  to  enable  boats  draw- 
iug  i  feet  to  navigate  tbe  river  during  about  half  of  the  year. 

The  original  depth  of  the  river  was  from  1  to  7j  feet,  with  a  width  of 
from  75  to  150  feet. 

OPEEATIOHS  PRICE  TO  JUKE  30,  1884. 

Under  previous  appropriations  a  suitable  snag-boat  bad  been  bnilt 
and  equipped,  and  the  river  had  been  gone  over  for  a  distance  of  lOD 
miles  from  its  mouth. 

OPEEATIONS  DUBINO  THE  FISCAL  TEAR  ENDING  JUNE  30,  1885. 

On  July  1, 1884,  there  were  no  funds  available  for  the  work,  but  there 
was  an  appropriation  by  act  of  July  5,  1834,  of  $3,000.  From  the  be- 
ginning of  the  fiscal  year  the  work  was  under  the  charge  of  Maj.  A.  N. 
Dainreil,  Corps  of  Engineers,  until  he  was  relieved  by  me  by  virtue  of 
Special  Orders  Xo.  96,  headquarters  Corps  of  Engineers,  L'nited  States 
Army,  Washington,  D.  C,  August  5, 1384. 

On  September  8, 1884,  a  force  was  organized  at  Cedar  Keys,  Fla.,  and 
seut  to  Pease  Greek,  where  the  snag-boat  was  at  tliat  time  laid  up  in 
charge  of  a  watchman. 

On  arrival  there  tbe  boat  was  drifted  down-stream  and  beached  near 
the  settlement  of  Charlotte  Harbor,  Fla.  The  repairs  required  were 
found  to  be  80  great  that  it  was  decided  to  remove  her  to  Cedar  Keys 
for  this  pnrpose.  Leaks  were  temporarily  repaired,  and  after  much 
delay  in  procuring  a  tow-boat  without  paying  an  esorbitant  price,  the 
boat  started  for  Cedar  Keys,  Fla.,  arriving  there  on  October  31.  Here 
she  was  put  in  good  order,  and  started  for  the  Withlacoochee  River 
on  November  20,  arriving  at  tbe  scene  of  operations  on  Decemtier  6. 
Work  was  begnn  2  miles  below  Gamp  Izard.  From  this  time  until  work 
ce.iaed,  on  January  31, 1885,  the  following  work  was  done,  viz : 

Cubic 
Lopr 
CoBio 


Cubic  yunlB  rocks  removed 496f 

Logs  renioveil 35 

)  ykrda  riprap  dam  bailt , as 

Much  more  work  would  have  been  done  under  this  appropriation  but 
for  the  distance  the  snag-boat  had  to  be  moved,  both  for  repairs  and  to 
the  points  to  be  improved. 

EFFECT  OF  THE  WORK. 

There  now  exists  a  navigable  channel  from  the  mouth  of  the  river  up 
to  Morrison's  Landing.  The  width  in  many  places,  however,  should 
be  increased. 

It  is  proposed  to  extend  the  improvement  up  to  Fort  Dade.  The  up- 
per river  has  been  reached  by  two  railroads,  the  Florida  Southern  and 
the  Florida  Trausit  and  Peninsular. 
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This  increaees  tbe  importance  of  the  improTemeDt  of  the  apper  ri\'er. 
The  principal  iudastry  of  tlie  country  is  tbe  raising  and  shipping  of 
fruits  and  vegetables.  Tbe  arrival  of  tbe  railroads  baa  given  a  great 
impetus  to  this  business  and  tbey  seek  tbe  river  as  a  means  of  transpor- 
tation to  tbe  roads. 

Tbe  money  now  available  is  to  be  used  for  tbe  care  and  preservation 
of  the  public  pro])erty. 

Tbe  appropriation  asked  for  is  to  be  applied  to  extending  tbe  im- 
provement under  tbe  existing  project. 

Tbe  following  appropriatious  have  been  made: 

By  act  of  CongTMS  oppniTed  H»rcb  :i,  1881 fT.SW 

B;aot  of  CungrvM  approved  Jul}- -S,  IdeM 3,000 

Total I0,5<» 

Withlaconcbee  Hiver  lain  tbe  colleotioD  district  of  Ce^ar  Keys,  Pla.,  which  is  the 
neareBt  port  of  eatry.  Neaceet  llgbl-hotue,  Cedar  Keys  Light.  Nearaat  fort  is  Fort 
UbtIod,  Florida. 

Monet/  statement. 

AmoQDt  appTopciated  b;  act  approTed  JnlyG,  1R84 (3,000  00 

July  1,  lij8Fi,  aiiionnt  expended  duriDg  fi»cal  year,  exclaaiTe  of 

ODteraudinfcliabilJtieB  July  1,  1884 «2,Ml  30 

July  1,  lHa&,  outetauding  liabiUtiea 30  00 

2,571  20 

July  1,  1885,  amouat  available *28  M 

iAmouDt  (estimated)  required  for  oompletioD  of  eiistluK  project 13,400  00 
Aiuuiiuttliatcaubeprotitabl;Hipeudeilinflw)alyear«DdingJuDe30, 1887     13.000  00 
SuUuiiUed  iu  cumpliauce  with  requirements  of  eectioD  U  of  river  and 
barlKir  acts  of  letiG  and  1967. 


comuercial  btatisncs. 

Florida  Booth eiui  Railway  Company. 
Florida  Commercial  Company, 
Palatlea,  Fla.,  </■■«  :t,  1886. 
iJiR :  Id  answer  to  yonr  roqiieBt  nf  May  S,  to  famish  yoa  a  •tatemeni  of  tbe  preeenl 
and  pruHp<!utivn  commerce  of  the  Witblikcoochr^e  River,  I  would  rcapectfiitly  slate  w 
follows;  After  Iraviug  the  iiinuth  of  said  river  the  land  B^ocsnl  to  river  is  low,  and 
of  a  very  pcmr  quality  of  pine  land  fur  10  or  15  nillea.     The  first  aettleiiiCDt  of  any 
iuporlaiici!  is  *.>but  fciiovn  as  Renfrew  or  Reiifro  sfttlemeut,  about  '^5  Diiles  from  tbe 
mouth.    ThulauclaiD  thisuHighborhnodcouMstof  tirst-classpiueaDd  bummock  lands. 
Want  of  trauHpi>rt«tiiin  haH  su  far  prevented  emigration  to  iliis  pur'ioD  of  the  State, 
but  tliotie  wbu  are  already  tbi^re  are  progressing  and  de|iend  but  little  upon  tbe  out- 
side world  fur  »UHteuaui-e'.     Near  tbiu  point  the  first  obatruetion  la  met  to  navigation 
ill  the  form  of  rocky  aboals  esteuiliug  across  tbe  river  which  at  low  water  is  iinpas- 

Tliere  are  about  thirty  or  forty  families  living  in  a  radius  of  5or  6  miles,  all  eug*g»d 
In  farming  and  t lie  cultivation  of  orange  groves  not  yet  bvariug.  Vegetables  will  be 
made  a  spaciatty  in  that  ri-giou  should  tlieMver  be  made  navigable  at  low  water. 
Tlie  next  oUjeot  of  iiiteieit  is  what  is  known  as  Blue  Spring  Run,  which  empties 
itself  in  the  river,  its  source  being  the  celebrHt«d  Blue  Spriugn,  equal  in  depth, 
beauty,  and  magnitude  to  the  Silver  Springs  n"ar  Ovala.  There  is  quite  a  large  sellle- 
meut  in  tlie  ricinlty  of  tbe  springs,  a  large  hotel  iu  progress  of  ercctmu,  store,  law- 
tnilt,  &.a.  The  diHtance  from  river  is  about  6  mile*.  The  next  settlemeut  i.t  Camp 
Ixar<l,ou  theliankof  theriver,  cunNi^ting  of  two  stores,  dwellings,  Ac.  Tbisneiglilior' 
hood  is  quite  thickly  settled,  and  ship|<ed  this  yeir  several  theusaud  boxes  of  oranges 
from  Ihe  groveH  now  in  beiiriug,  which  form  a  very  small  percentage  of  those  in  out- 
tivation  and  which  will  he  iu  bearing  in  a  couple  o£  years.  From  this  poiutto 
Fuuasulf kce  Run  llie  United  States  suag.buat  has  r<'moved  the  nicky  shoals  from  the 
river,  and  theuavigatiooiscomparativelygood  to  that  point.  Six  or  seven  loilesfroin 
Cami)  Izard  is  Stokes  Ferry  quite  a  hii^e  setilementof  tbinyor  forty  familiea  within  . 
a  rwiius  of  :t  miles.  Throe  or  four  tbnusaud  buxcs  iif  oranges  were  shipped  from  this 
neigh borbood  during  the  post  year,  the  producer  being  compelled  to  banl  in  wagons 
to  Ocala,  a  distHDce  of  U5  miles. 
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Tba  land*  io  tbi*  Tioiaity  arsblgh  and  rolliag  pine,  and  an  of  Hnpsrior  lichDew  in 
■oiL  Theu  landt  are  peoaliarly  Mlaplrd  to  tho  oaltnro  of  Teoetables,  anil  tho«e  wh» 
liave  tried  it  uv  that  if  proper  tranBpoTlatioD  by  water  or  rail  U  erer  fumiihed  them 
that  Tt^getabte  farms  will  take  the  place  of  oranKe  grovtm. 

fitokee  Ferry  will  be  the  ahippine  pnJDtfortlie  Apopka  lakee,  which  are  5  or  SmilM 
fivm  the  river.  From  thlit  point,  ahonid  navijiatioii  be  opened  thiu  year,  6,000  or  7,000 
boxes  of  orange*  will  be  ahlpped. 

From  Stokea  Feny  to  Cotion'ii  Landing,  a  distance  of  SO  milea,  the  lands  adjacent  to 
-therirerare  low  and  swamiiy,  luthevicinity  of  Cotton's  Landing  there  are  a  number 
of  settlera.  and  this  place  will  be  quite  a  prominent  abipping  point.  About  1,000  t>nxeB. 
irill  be  shipped  from  thia  poinc  during  the  current  yeitr  if  water  transportacioa  is 
fimiishi'd.  With  only  a  few  milea  intervening;,  we  pass  on  onr  nay  up  tbe  river,  u 
far  aa  Pannauffkee  Run,  nnmcrona  vegetable  farms  and  orani^e  ({roves,  tbo  ownen 
nsinjc  barifes  to  transport  the  products  of  their  lands  to  Panasonkee,  tbe  nearest  ship-  . 
piDg  point  on  tbe  railroad. 

On  Panasoffkre  Rnn,  about  1-^  miles  in  length,  which  connects  the  lake  with  the 
river,  there  are  COO  acres  iu  orange  groves,  oneHialf  of  which  are  bearing.  From  this 
point  to  the  mouth  of  the  river,  if  the  same  ia  made  navigable,  should  Ati mate  the 
Damber  of  boxea  of  oranges  that  will  be  ahipped  bv. steamer  dnring  the  current  year 
betwoen  25,000  and  30,000  boiea.  Aa  vegetablea  will  be  rained  by  every  settltir,  it  la 
almost  iuipoasible  to  estimate  tbe  amount. 

Want  of  quick  trransporlation  is  tbe  pment  obstacle  to  that  industry. 

Cove  Bend  Ijindin^  ia  tbe  next  point  uf  importance  on  tbe  rivrr.  Here  in  at  prea- 
eot  tbelarKeal  ahlppinE  point  on  the  river,  it  bring  only  2^  miles  from  Floral  City  aud 
snrrounded  by  some  of^the  finest  groves  in  tbe  State.  Eight  or  ten  thousand  boieB- 
can  be  shipped  fVom  here  annually.  It  is  one  of  the  flneat  vegetable  regions  in  the 
State.  Istachatts,  about  18  or  15  miles  farther  np  tbe  river,  is  the  next  niotit  import* 
ant  ehipping  point.  The  lands  in  this  vicinity,  being  flrat-olsss  pine  and  hummock, 
ftre being T»p idly  im^rored.  Six  orseven  miles  farther Fembertou's  Ferry  is  raached, 
which  is  aa  far  as  it  ia  possible  to  make  the  river  navigable. 

At  present  there  la  bnt  one  steamboat  on  tbe  river,  and  it  has  been  able  to  do  but 
little  on  Ihe  river,  owing  to  extreme  low  water  and  obHtruotinus,  which  at  present 
prevent  her  rracbiag  either  Panaaofi'kee,  on  F.  R.  and  N.  Railroad,  or  PemberU>n'«. 
Ferrjj  the  present  terminus  of  The  Florida  Southern  Railway.  There  is  bnt  little 
work  needed  to  form  a  water  connection  between  tbe  two  railroads.  The  present 
-he  river  18  20  tons  and  draws  about  2  feet. 


facility  oftrausportation  given  than  any  other  river  ot  itslfugth  in  Florida  ;  still  tO' 
day  it  stands  second  to  but  one  other  river  In  the  Stato,  vii,  tbu  l^sint  John's,  in  the 
amonnt  of  freight  ready  to  be  ahippeil  when  the  river  can  be  navigated  by  steamers. 
By  reference  to  tbe  maps  it  wiil  be  seen  that  this  river  runs  through  three  of  the 
ricbeat  counties  in  the  State,  Marion,  Sumter,  and  Hernando,  and  through  some  of 
tbe  richeot  portions  of  those,  counties.  Water  transpnrlalion  will  surely  cause  a  tide 
of  einigiation  to  flow  in  that  direction  and  it  is  sincerely  to  be  hoped  that  Congress 
will  take  stepH  to  fnrnish  the  means  so  uiiioh  needed  to  make  the  river  navigable.  It 
Is  im|ioesib1e  to  be  accurate  as  regards  the  present  resources  of  tbe  comparatively  nn- 
known  region  or  bow  great  they  may  become  if  theinducement  of  good  tranaportation 
1b  offered  in  tht  futnre. 

Yours,  respectfully,  A.a., 

Sherman  Comant, 

Gtnrral  Manager. 
Capt.  William  T.  Rosbbll, 

United  Slatei  Corps  of  Engineeri. 


The  irreck  of  the  steamer  Dictntor  was  reported  to  the  Secretary  or 
War  as  being  an  obstroetion  to  the  navigation  of  the  harbor  at  Tampa, 
Fla. 

I  was  directed  by  the  Chief  of  Engineers  to  take  tbe  preliminary  steps. 
toward  removal  of  same. 
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Notice  was  published  to  all  parties  interested  in  the  wreck  and  c»go 
of  tfae  steamer  to  remove  it  or  it  woald  be  declared  abandoned  and  the 
United  States  would  remove  it. 

TbiK  was  replied  to  by  MesHra.  Miller  and  Heuderaoo,  the  owners,  that 
the.v  would  entirely  remove  the  wreck  and  cargo. 

Tliey  are  now  engaged  in  itd  removal,  and  no  further  action  is  neces- 
sary on  the  patt  of  the  United  States  at  present. 


O   15. 

PBELIMINAHY  EXAMINATION  OF  ANCLOTE  HAEBOB,  FLOEIDA. 

Aoclote  Harbor  is  situated  on  the  west  coast  of  the  peninsala  of 
Florida,  about  15  miles  above  Tampa  Bay. 

The  harbor,  protected  by  the  maiulaud  and  North  and  Soath  Aoclote 
Keys,  affords  a  safe  anchorage  for  coasters  drawing  not  more  than  11 
feet  of  wnter.  A  pier-head  is  bailt  here,  at  which  steamers  plying  be- 
tween Ced.ir  Keys  and  Tampa  stop  and  land  passengers  and  freight. 
As  a  harbor  of  refuge  for  the  coasters  the  anchorage  is  ample  both  in 
area  and  depth  of  water.  From  this  pier-head  a  shallow,  narrow,  and 
crooked  channel  leads  to  the  village  of  Anclote,  near  the  mouth  of  An- 
clote  River. 

Tliere  are  at  present  two  small  vessels  running  between  Anclote 
Biver  and  Cedar  Keys.  Tbe  cbannel  is  available  for  steamers  and  ves- 
sels drawing  not  more  than  3  feet.  A  steamer  adapted  to  the  water  is 
to  be  put  on,  I  understand,  next  mouth. 

I  inclose  a  letter  concerning  this  harbor  from  the  collector  of  costoms 
at  Cedar  Keys,  and  also  certain  data  collected  by  Hr.  A.  W.  Barber, 
assistant  engineer. 

I  do  not  tbiuk  that  the  harbor  is  at  present  worthy  of  any  improve- 
ment. 

KespectfnUy  sabmitted. 

Wm.  T.  Rossell, 
Captain  of  Engineer$. 

Umitbd  States  Enqineee  Office, 
Jaeksonvilte,  Fla.,  November  3, 18S4. 


REPOItT  OF  MB,  A.  W.  BARDKR,  ASSISTANT 

Cedar  Ebtb,  FLA.,0ctoW3a,  IfSt. 

Cai^ain  ;  I  bave  tbe  honor  to  Bubmit  tbe  following  ri'port  of  the  Inquiriea  laide  ■■ 
Cedar  Keys  in  ruEard  to  the  harbor  at  Anclote,  KU, 

1  Kia  informed  hf  captains  and  pilots  who  are  famiiUr  with  Anclote  Harbor  thfttil 
its  Diontb  there  is  a  pier  mnniniF  out  to  water  at  a  depth  nF  S  feet,  npon  which  til 
•teamers  with  a  ilraa);''t  of  over  3  feet  land  their  cargo  for  Anclote  and  Tarpon  Spriojii; 
fIroDi  the  pier  to  the  above  places  it  it  moved  ou  lighters.  From  this  pier  to  Anclote 
Docic,  a  distance  of  2i  miles,  tbe  cbaunol  is  very  ci'ooked  and  narrow,  varyiDg  ia 
width  from  30  to  1)0  feet,  with  aa  average  depth  at  iiieni)  low  water  of  3  feet.  Capt. 
C.  Y.  HcCormicb,  who  runs  the  steamer  Eagle  Penrii,  atya  "  that  hie  boat,  with  a 
draught  of  J  ftflt,  has  no  tronble  to  get  np  to  Anclote  Duck,  except  at  a  point  one- 
oiiartitr  of  a  mile  below  Anclote  Dock,  where  the  limestooe  rock  criips  oa^  covarJDg 
the  whole  chaooet  for  a  length  of  30  feet."    Captain  Millard  says  "  it  is  over  ICOfeet 

From  AucIot«  Dock  to  Tarpou  Springs,  a  distanoe  of  2  miles,  there  ar«  two  oystet- 
beds  that  obatrnct  the  channel  the  whole  width  for  a  length  of  750  foot  each,  with  at 
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«  and  f»ll  of  tbe  tide  at  thJB 

COMMHItCtAL   STATISTICS. 

The  principal  buiineM  at  Anclote  Harbor  is  tbe  gathering  and  curing  of  sponge*  and 
flahia^.  Auolote  has  one  store  and  a  f»w  houses.  Tarpon  Springs  is  situated  npon 
Lake  Bnttxr.  Th«y  have  one  hotel  tbst  ia  opened  for  winter  guests  only.  '  The  Lake 
Batler  Villa  Company  has  for  sale  oVRr  70,000  a^rBa  of  land,  and  are  trying  to  build 
up  this  snttlemeut.  They  expert  tu  riiu  the  ateauiboat  Governor  Saffonl  (now  beiDg 
bnilt  at  Wilmington,  Del.,  for  that  piirposo)  from  Cedar  Keys  to  Tarpon  Springs, 

From  what  I  can  Iiarn,  the  amimut  of  buainesii  done  nC  both  places  would  not  war- 
rant any  improvement  of  the  harbor  nt  pr^seut. 
1  aw,  very  rcspoctfully, 

A,  W.  Barbsr. 
.^Miiiani  Bnglnetr. 
Capt.  William  T.  Rossrll, 

Corjtt  of  JingiiiecTt,  U.  S.  A. 


LETTBK  OW  THB  COLLUCTOB  OV  CUSTOMS  AT  CKDAH  KHYS,  FLORIDA, 

Custom -HousK,  Cbdak  Keys,  Flk., 

CoHroinr't  Office,  Sepltmber  18,  1884. 
Sib  :  In  reply  to  yours  of  September  II,  I  would  say  that,  from  what  knowledge'I 
ikave  of  Anclole  Harbor,  I  sm  of  the  opinion  that  it  will  not  pay  to  expend  much 
money  on  it.  The  river  i<<  too  slngfi^sn  to  keep  the  chsnnel  clear  if  it  was  made 
deeper.  The  plst'e  is  not  of  snfficient  importance  to  warrant  the  spending  of  lunch 
money,  and  a  small  amount  wonlil  not  give  any  permanent  benefit. 
Bespectfnlly, 

J.    HlSSB, 

Colltctor. 
Wm.  T.  Eossell, 

Captain  of  EtiginMr*. 


PRELIMINAKY  EXAMINATION  OF-WEKIVA  EIVEB,  FLOHIDA. 

The  Wekiva  Biver  is  a  tributary  of  the  Saint  Joha'a  Biver,  Florida, 
and  is  abont  16  miles  in  length. 

It  flows  through  a  well  wooded  country,  its  banks  being  generally 
flwampy.  It  empties  into  the  Saint  John's  Biver,  abont  6 J  miles  below 
Lake  Monroe.  On  the  Saiot  John's  Biver  from  tbis  point  to  Jaohson- 
TJlle  there  are  several  steamboat  lines  and  ample  facilities  for  freight. 
Before  the  building  of  the  South  Florida  Bailroad  a  steamer  ran  on  this 
river,  and  last  year  one  was  put  on  the  route  but  baa  been  withdrawn. 
At  present  two  barges  are  poled  up  and  down  tbe  river  and  attend  to 
alt  the  freight  business. 

Near  the  head  of  navigation  of  this  river  ia  a  conntry  fast  settling  up, 
and  the  improvements  made  will  aoon  require  some  outlet,  but  1  am  of 
the  opinion  that  for  some  time  there  will  be  no  need  of  any  improve- 
ment. I  made  several  attempts  to  get  commercial  and  business  statia- 
tica  concerning  this  river  without  success,  but  from  conversations  with 
planters  in  that  section  I  am  of  tlie  opinion  that  were  a  steamer  put  on 
this  river  there  would  be  from  20,000  to  30,01)0  boxes  of  oranges  for  her 
to  move,  and  that  tbis  will  increase  rapidly  with  time. 

I  append  berewitIi%copyof  aletterfromMr.  H.  C.Miller, of  Longwood, 
Fla.,  an  engiueer,  who  made  a  survey  of  the  river  a  year  or  two  ago, 
81  £ 
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A  personal  examinatioo  sfaows  the  same  facts  in  reference  to  the 
depth  of  water  and  width  of  stream  as  given  io  letter  of  Mr.  Miller. 
Uespectfnily  sabmitted. 

Wm.  T.  Rosseix. 
Captain  o/  E»gi»e^-». 
United  States  Enqineeb  Office, 

JaeksonviUs,  Fla.,  November  3, 18S4. 


LONOWOOD,  Fla.,  Oclobv  IS,  Itt84. 

Dkar  Sir:  Yoar  letter  of  tbe  17th  ioataDt  to  band,  sakiuf;  iofornimtion  ooDorraiDg 
tbe  Wiikivk  Biver,  and  Iq  reply  will  slate  tbat  the  Bnrvey  showed  the  liret  S  mill!* 
up  from  its  coofliieace  with  tbe  Sulot  Juho's  to  be  quite  crooked,  with  a  deptb  of 
wator  fToni  10  to  16  feet. 

The  next  2  mtlcH,  also  qnite  crookrd,  with  a  depth  of  water  rrom  5  to  10  feet, 
»U  throagh  a  low  Bwamp  easy  to  cnt ;  averaue  width  of  stream  60  feet. 

The  next  4  miles  the  Htream  is  from  50  to  t^  yards  wide,  with  bd  ocoasiooal  ieUad, 
-with  a  depth  of  water  from  11  to  4  t'ett,  but  it  has  a  chanoel  about  1  mila  Id  leogtb, 
averaging  6  feet  deep,  showing  cut  would  soon  wash  ami  cut  deep. 

The  Dext  4  luiles  to  the  fork  of  the  Wekiva,  or  eatt  branch,  and  tbe  Clay  SprioBi, 
or  west  braoch,  is  fioiu  25  to  75  yards  wide,  nitb  several  islaDds,  one  or  two  abitrp 
turns,  with  a  denth  of  water  from  4  to  6  feet. 

The  last  2^  miles  from  tbe  fork  up  the  Clay  Spring  branch  will  average  50  feet 
wide,  with  two  sharp  turns  and  a  deplh  of  water  from  6  to  10  feet. 

The  Wekiva  branch  has  the  same  deptb  of  water  and  width  of  stream,  all  but  the 
laat  mile  from  Hoobier  Hprings,  which  mile  ia  quite  narrow  and  shallow  in  place*;  it 
also  has  more  sharp  turns  and  snags  than  tbe  other  branch. 

The  depths  given  were  taken  at  mean  low  water,  thoagh  it  does  riae  sevenl  feet 
near  its  source  with  the  Saint  John's. 

The  velocity  of  the  water  -was  not  taken,  tlioagh  I  should  gaeas  it  mns  aboat  3 
milea  per  hour  in  the  branches. 

The  leugtb  of  the  stream  I  give  you,  VJi  miles,  was  meaanred  down  the  center  of 
the  stream,  inclndins  all  its  crooks  and  turns. 

The  opening  up  of  this  stream  for  navigation  would  be  of  immense  betteOt  to  all 
tbe  country  for  almost  its  entire  length  and  for  seveial  miles  out,  for  the  settlers 
there  cannot  receive  oi  ship  their  produce  except  by  long  banls  in  teams;  it  wonld 
alto  be  the  means  of  improving  tbe  hummock  lands  along  its  hanks,  and  bring  its  im- 
mense and  valuable  timber  growth  within  reach  of  saw-milla,  and  1  am  also  assared 
tbat  were  there  some  way  ol  shipment  there  wonld  be  many  shingle  mills  built  along 
tbe  stream. 

I  have  given  yon  snch  information  as  I  thought  yon  required  conoeming  tbe  stream 
fh>m  Clay  and  Hoosier  Springs  to  its  source.     Should  yon  want  any  more  minute  in- 
formation, or  concerning  its  tributaries,  snch  as  the  Black  Water,  Rock  Spring,  or 
Upper  Wekiva  branch,  I  will  gladly  furnish  such  information  as  1  have  at  hand- 
Hoping  the  above  will  prove  satisfactory,  I  am,  and  remaiD,  yours,  &c, 

H.  C.  Uhjjb. 

Wh,  T.  Boweix, 

Caplaltio/  Eitgiiit«r$,  U.  8.  A. 


O17. 

PBEUHINABY  EXAUINATION  OF  SAINT  AUGUSTINE  HABBOB,  FLOBIDi. 

The  harbor  of  Saint  Augustine  lies  on  the  east  ooastof  Florida,  about 
36  miles  soath  of  the  mouth  of  the  Saint  John's  Biver. 

But  little  commerce  is  carried  on  from  this  port,  and  the  depth  of 
water  at  present  available,  11  feet  at  mean  high  water,  is  considered 
ample  for  the  requirements  of  commerce. 
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I  voald  respeotfnily  invite  particular  attention  to  tbe  report  of  Mr. 
A.  W.  Barber,  assistant  engineer,  a  copy  of  vbich  is  appended,  and 
also  to  copy  of  a  letter*  ftom  the  deputy  collector  of  customB  at  Saint 
Aagastine. 

I  made  a  set  of  soundings  through  the  channel  at  low  water  and  found 
8j  feet  of  water,  which  would  indicate  that  the  water  available  at  high 
water  was  from  12  to  12^  feet 

Respectfully  submitt^. 

Wm.  T.  Bossell, 
Captain  of  Engineers, 


REPOBT  OF  MR.   A.   W.    BARBEB.   ASSISTANT  ENGINEER. 

Saint  Auoustine,  Fla.,  Ootoler  39,  18B4. 

Captain  :  In  acoordance  with  your  order  of  the  Sotb  instaot,  I  reapeatfbll;  eabmit 
the  followiog  report  of  m;  exaDiinatJon  of  the  hurbor  at  Saint  Aagnstine,  Ftu. 

Saint  AngtiBtiiie  is  8ituat«<l  on  a  peniniiiila  between  the  Matanzaa  River  and  the 
Saint  Sebaitian  River,  vi'ith  tbe  Aoaiitatia  Island  nnil  North  River  between  it  and  the 
ocean.  Comtuencing  at  Saint  Anenatine,  we  follow  the  Matanzas  River  in  a  nurth- 
erlr  direction  fur  li  milex,  with  a  depth  of  from  15  to  27  feet  at  mean  low  water,  antQ 
it  interBecta  tbe  North  River  near  Marsh  Island;  at  this  point  the  channel  narrows 
down  to  about  300  feet,  with  a  depth  of  S5  to  3U  feet.  It  then  ftows  around  tbe  nortli 
side  of  Manib  Island  into  the  North  River;  thence  in  a  southeaster! ,v  conriie  for  about 
Smiles  iu  the  direction  of  tbe  old  light-house.  The  water  ran^ee  from  18  to  30  feet 
in  deptb,  except  Just  opposite  the  new  light-hoDse,  where  a  shoal  of  ooquina  rock 
mm  ont  from  Anaatatia  uland,  with  the  deptb  of  It  feet  at  low  water,  but  the  chan- 
nel U  about  400  or  500  feet  wide  at  this  point,  with  from  la  to  SI  feet  of  water,  ao 
that  the  eboal  doee  not  interfere  with  the  sbip-chanoel.  At  this  point  there  are 
two  channels,  one  going  in  a  uortheaaterlj  direction  around  the  sonthem  point  ot 
tbe  Dorlb  beach,  a  distance  of  about  H  miles,  with  a  depth  of  from  '.iO  to  11  feet, 
eioept  over  the  bar,  which  the  pilots  give  as  T  feet ;  but  I  find  the  Coast  Survey  glved 
9  feet.  Tbe  other  channel,  the  maiu  ship-obaniiel,  follows  the  east  side  of  Anastalla 
bland  for  a  distance  of  1  mile,  with  a  depth  of  18  to  30  feetj  and  thence  in  a  nnrch- 
easterly  direction  for  about  1  mile  to  tbe  inner  bar,  with  a  depth  of  about  18  feet. 
At  this  point  there  are  three  bars,  one-quarter  mile  apart,  and  from  SOO  to  250  feet 
long,  with  a  depth  of  8  feet  at  low  water.  They  are  sand,  and  of  a  shifting  cbarao- 
tar.  At  tbe  points  over  the  bars  I  had  to  take  the  pilot's  souudini^s,  as  the  sea  was 
mnning  too  heavy  for  oar  boat  to  cross, tbem. 

Relnraiog  to  Saint  Anguatine  docks/we  follow  tbe  Hatanzas  River  1^  miles  in  a 
Hintlierly  direction  to  the  month  of  the  Saint  Sebastian  River,  with  a  depth  of  from 
34  to  30  feet.  From  this  point  the  Saint  Sebastian  River  is  navigable  fur  3|  miles, 
wit^  an  average  depth  of  over  li  feet  at  low  water,  except  at  two  points,  at  tbe 
mouth  of  the  river  and  1  mile  above  it.  Tbe  bar  at  tbe  mouth  is  abonl  800  feet  long, 
with  an  average  deptb  of  7^  feet  at  low  water.  The  other  bar  ia  abont  1,500  feet 
long,  with  an  average  depth  of  7  feet  at  low  water.  The  rise  and  fall  of  the  tide  at 
this  point  is  about  5  feet,  so  that  at  high  water  a  vessel  drawing  11  feet  can  passorer 
any  of  tbe  l>ars. 

COM  MERC!  ai.  statistics. 

Saint  Angnstine  lias  a  reeidetit  popnlatioo  of  about  4,000,  and  I  am  informed  by 
Hi.  Lyons,  one  of  tho  leading  business  men,  that  the  total  amonnt  of  basiness  done 
Is  abont  $1,000,000  per  year. 

They  have  at  present  two  saw-mills,  turning  ont  about  16,000  feet  of  lumber  per 
day,  and  another  now  ander  construction  by  ao  English  company.  Dr.  Slowgett, 
the  general  manager  of  the  company,  says  that  its  capacity  will  be  30,000  feet  of 
lumber  per  day.  and  adds  that  be  anticipates  that  the  home  trade  will  use  that  up, 
leaving  very  little  timber  to  export.     I  understand  through  tbe  agents  of  tbe  Warren 
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BftfUid  8.  OiMeialeiTeahip  liueatbat  they  reotiTed  the  last  year  the  folio  wing  n 
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Excess  of  toDDBgo  entered  over  that  cleared,  4,ST2.95. 

This  oonfinns  the  report  that  they  have  to  send  about  ttro-thirds  of  the  vessels  en- 
teriDc  that  port  to  Jacksonville  or  Feroandinafor  ballast.  The  Alantia  Coast  Steam- 
ship Company  at  present  rans  the  steatner  Greenwich  from  New  Smyrna  to  Saint 
AagDstine,  making  three  round  trips  per  week.  Dr.  Westuolt,  the  president  of  tha 
•teamship  line,  claims  that  as  soon  as  the  oanal  is  opeaetl  to  Biscayne  Bay  a  large 
part  of  the  fruit  trade  of  the  West  Indies  will  go  through  this  harbor.  They  have  tiro 
railroads  term  in  atinsT  here  that  transport  a,  targe  part  of  the  trade. 

Id  summing  up,  I  find  that  any  vessul  with  a  dmught  of  llfeetoan  pass  the  bst« 
at  high  water,  and  with  the  amount  of  business  done  at  this  port,  I  do  uot  deem  it  of 
enough  couimeraial  importance  to  recommend  a  survey  of  the  harbor. 
I  am,  very  respectfully,  your  obedient  aervant, 

A.  W.  Barbur, 
Afutant  Engixter. 
Capt.  W.  T.  RoeSBiJ^ 

Captain  o/  Engineer*,  U.  S.  A. 


FEELIMINABY  EXAMINATION  OF  AMELIA  HIVEB,  FLOEIDA. 

The  coaree  of  tfais  river  liea  for  its  whole  length  ID  tbe  swamps  betveen 
the  mainlaud  and  the  islands,  on  the  coast  of  Florida.  Along  its  bead- 
waters  are  a  few  settlers,  and  by  them  small  boats  and  lighters  are 
used.  Rafts  are  also  brought  down  by  this  river  to  the  mills  at  Per- 
naDdina. 

The  most  important  featare  of  the  river  is  that  it  forms  a  part  of  the 
iflland  route  from  Cumberlaad  Sound,  Georgia  and  Florida,  to  the 
8aint  John's  Biver. 

An  examination  of  this  roote,  with  a  view  to  its  improvement,  was 
made  under  the  direction  of  Col.  Q.  A.  Gillmore,  Corps  of  Engineers,  0. 
S.  A.,  the  report  on  whicli  was  published  as  Appendix  U,  page  4S, 
Part  II,  Report  of  Chief  of  Engineers,  P.  8.  A.,  for  1875.  In  this  report 
Colonel  Gilimore  divides  the  route  into  two  sections.  The  upper  sec- 
tion comprises  the  route  from  N'assan  Sound  to  Cumberland  Sound,  and 
passes  tlirough  the  South  Amelia  River,  Kingsley's  Creek  or  Cut,  and 
Amelia  River, 

Digitized  ..Google 


APPENDIX   O— BEPOET  OF  CAPTAIN   EOSSELL.  1285 

Of  thiti  Bection  it  is  stated  that  Kingsley's  Cut  and  about  1^  miles  of 
South  Amelia  Uiver,  immediately  »ODtbont,aretbeODlT  places  whereauy 
obstaules  exist  to  the  passage,  at  high  water,  of  vessels  drawing  13  feet; 
in  foct  for  the  remainder  of  the  route  tliey  can  pass  at  low  water.  The  im- 
provements to  be  made  here  consist  of  making  a  cat  to  avoid  a  sharp 
Deud,  and  deepeuiog  the  existing  channel.  For  this  whole  improveoient 
Colonel  Oillmore  recommends  the  adoption  of — 

A  channel  SO  feet  wide  by  II  feet  deep,  at  bigb  water,  at  an  eatimated  ooat  of 
1160,000. 

It  is  also  stated  in  this  report  that — 

Itappeani  tbat  appropriations  for  itn  itDprovemeat  were  mails  at  varioai  times  from 
lasS  to  ISD^,  nmnnntiiig  in  the  SERreKt^tetothe  Humof  (78,000,  thebnlkof  wbicb  was 
espeoded  in  dredging  uiil  Kingsiey's Cut,  Amelia  Rivor,  3  or 4  miles  aoutb  of  Feman- 
dina,  and  Gnnolsou's  Cut,  In  Sawpit  Creek,  4|  miles  south  of  Nasitaii  Sound. 

A  report  made  by  Gapt.  J.  C.  Post,  Corps  of  Engineers,  U.  S.  A.,  to 
Col.Q.  A.Gillmore,Jane23, 1S77,  toaches  on  this  subject.  It  is  printed 
in  Appendix  H  to  Keport  of  the  Chief  of  Engineers,  C  S.  A.,  for  1877, 
Part  I,  page  378.    The  following  is  an  extract  from  this  report;: 


as  far  as  the  second  reach  before  entering  Klogsley's  Cut.  Throneh  this  latter,  for  a 
distance  of  100  yards,  there  is  but  4  fi-et  at  low  water.  The  width,  however,  is  snfB- 
eient.  Paseiof;  ou  to  Kinaaley's  Cut  and  throuKh  it,  between  the  piers  of  the  Florida 
Railroad  draw-bridge,  which  am  only  about  50  ^t  apart,  there  is  au  flic  lent  water  nntil 
the  southern  eud  of  the  cut  is  reached.  Here,  for  a  distance  of  100  yards,  the  channel 
is  bnt  50  feet  wide  and  4  feet  deep  at  low  water.  Beyond  this  cnt,  in  passiug  through 
the  dividing  basin  of  the  Amelia  River,  for  a  distance  of  200  feet,  the  channel  at  low 
water,  tbongh  suEBcient  in  depth,  is  but  35  feet  wide.  Again,  Just  totbeaonthof  this 
narrow  portion,  for  a  distance  of  t50  feet,  the  channel,  which  is  sutBciently  wide,  is 
but  4  feet  deep  at  low  water. 

A  personal  examination  of  Amelia  Biver  and  Kingsley's  Greek  was 
made  by  me  on  October  8, 1884.  The  only  local  traffic  is  carried  on  by 
small  boats  and  lighters,  and  for  these  the  width  and  depth  ts  ample. 

In  view  of  the  report  made  by  Colonel  Gillmore  of  tlie  inside  route 
from  Feruaudina  to  the  Saint  John's  Kiver,  I  do  not  think  it  is  neces- 
sary to  make  any  additional  survey  until  funds  he  available  to  carry  on 
the  projected  improvement  in  the  lower  section  of  the  route. 

I  append  herewith  copy  of  a  letter  from  Mr.  J.  W.  Howell,  collector 
of  customs,  Fernandia,  Fla,,  referring  to  the  commercial  importance  of 
this  stream. 

Respectfully  submitted. 

Wm.  T.  Rossbll, 

Captain  of  Bngineert. 

Ukited  States  Engineer  Office, 

JacktonvUle,  Fla.,  November  3, 1884. 


LEITBR  OP  THR  COLLECTOR  OF  CUSTOMS  AT  FXRNANDtMA, 

CusTOM-HoUBB,  Frrnanvina,  Fla., 

Collfflor'i  Office,  Stptember^,  1884. 
Sir:  Replying  to  your  letter  of  the  IStb  instant,  I  would  say  that  the  navigation  of 
the  inside  pasiiage  from  bere  to6aiiitJohu's  River,  which  includes  the  Amelia  River, 
ha*  been  oonBned  al "  —    -■-----■  ... 
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goiuKi  between  porti  of  this  8tat«  tujd  Georgia.    As  ancb  vewela  go  and  come  without 
entertog  or  clekring,  do  ofQolal  record  or  statiatics  aie  kept. 

1  CAD  only  say  further  tbat  I  tbiukfoar  view  is  correct,  vii,  that  the  importance  of 
the  river  consists  almost  vrbully  la  its  forraiDga  part  of  the  iaside  paesage. 
The  few  families  who  live  aloog  its  bank  nse  onl;  small  bnate  and  ligbters. 
What«Ter  can  be  done  to  better  tbe  navigation  of  the  inside  route  will,  iD.my  opio- 
Ion,  be  accomplishing  the  "greatest  good  to  the  greatest  nnmher  of  people." 
I  am,  very  respecLfuUj, 

J.  W.  HowBix, 

CoOeetar. 
Wm.  T.  RosaRLL, 

Captain  of  Engineer*,  O.  8.  A. 


O  19. 

PBELIMINABV  EXAMIKATIUN  OF  CHARLOTTE  HARBOR,  FLORIDA. 

An  examiuAtioD  of  Charlotte  Harbor  was  made  under  the  direction 
of  Capt.  (now  Major)  A.  N.  Damrell,  Corps  of  Eogineers,  TT.  S.  A.,  in 
the  fall  of  1879,  by  Mr.  J.  L.  MeigH,  assistant  engineer,  and  published 
as  Appendix  K  17  to  Report  of  the  Chief  of  Engineers,  U.  8.  A.,  for  1880, 
Part  II,  page  1100. 

Major  Damrell  says  of  this  harbor : 


The  principal  commerce  carried  on  in  the  harbor  consista  in  the  export  of  cattle  U 
Cuba  and  oranges  to  Cedar  Keys.  Vesseladrawingljfeet  of  water  can  load  at  Koight'i 
~'        3  the  north  shore,  about  1^  miles  below  Hickory  Blnff,  nod  g 


difficulty  throush  Boco  Oraode  Pass,  while  vessels  of  lighter  draught  have  four  other 
outlets  which  they  make  use  of  according  te  prevailing  winds  and  draught  of  veaaeli. 

In  this  connection  I  would  also  quote  from  a  petition  from  all  the 
vesael-owners  and  captains  using  the  Caloosahatchie  River.  In  this 
petition  it  is  asked  that  the  appropriation  of  CS,000  by  act  of  August 
2,  1882,  for  iuiprovemeut  of  Caloosahatchie  River  be  expended  on  bar 
between  Punta  Bassa  and  the  Gulf.  In  this  petition  it  is  stated  that 
DO  use  can  be  made  of  the  improvement  on  the  river  unless  the  channel 
over  the  bar  is  deepened.  This  bar  lies  in  San  Carlos  Bay,  Charlotte 
Harbor,  and  is  op|M>Hite  and  jnst  below  Punta  Bassa.  The  bar  is  not 
over  600  (o  700  feet  long,  and  at  low  water  no  vessel  can  pass  over  it 
drawing  over  5  feet. 

The  improvement  desired  is  to  deepen  the  channel  to  0  feet  at  low 
water,  which  will  make  Punta  Rassa  a  good,  safe  harbor  for  vesxels 
drawing  7  to  8  feet  of  water. 

In  report  of  Mr.  J,  S,  Walker,  assistant  engineer,  to  M^.  A.  N,  Dam- 
rell, it  is  stated  that  this  bar  consists  of  sand. 

I  have  endeavored  to  get  data  from  the  citizens  concerning  the  amount 
of  business  done  here,  bat  without  success.  From  conversations  with 
persona  from  that  section  I  am  informed  tbat  but  little  busioess  is  done. 

I  am  of  the  opinion  tliat  nothing  further  need  be  done  at  present  witi 
a  view  to  the  improvement  of  this  harbor. 

Bespectfully  submitted. 

Wm.  T.  Rossell, 
Vaptain  of  Kngineert. 

United  States  Engimeee  Office, 

Jacksonville,  Fla.,  November  3,  1884, 
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O  20. 

PRELIMINART  EXAMINATION  OF  MOSQUITO  INLET,  FLORIDA. 

Hosquito  Inltit  is  situated  ou  the  east  coast  of  Florida,  aboat  86 
miles  south  of  the  mouth  of  tbe  Saiut  John's  Biver.  It  is  at  the  junc- 
tion of  the  Halifax  Biver  and  Hillsborough  Biver,  and  connecta  tlieai 
with  tbe  ocean.  By  means  of  the  Haalover  Canal  the  Indian  Kiver 
and  Mosquito  Lagoon  art;  connected,  and  tliu-t  the  whole  line  of  interior 
communication  is  connected  with  the  Mosquito  Inlet  down  to  Jupiter 
Inlet. 

This  section,  healthy  and  unsurpassed  for  the  culture  of  tropical 
fVnit,  will  soon  be  settled,  and  the  amount  of  freight  to  be  carried  in 
and  out  will  be  enormous.  At  present  there  is  one  steamer,  the  Green- 
wich, making  semi-weekly  trips  to  and  from  Saint  Augustine,  and  two 
schooners  plying  to  and  from  Jacksonville. 

The  amount  of  freight  and  passengers  carried  is  given  here  from  an 
estimate  made  by  the  agent  of  the  steamer  Qreenwich  : 

PftsseDftera  camod  to  Mosqnito  Inlet  October  1,  18S:I,  to  Jane  .10,  1884 390 

Passengers  carried  from  name 268 

Total e<j8 

Amoont  of  freight  cairinl  to  ianie : 

October,  le!83 300 

Narember,  18K3 400 

December,  ISftt 600 

Jnnonry,  1884 400 

February,  1864 400 

Uarcb,  1884 300 

April,  1884 300 

lUy,  1884 ■. 900 

Jane,  1884 200 

Total  in  Dine  moDtha 3,100 

During  same  time  freight  was  carried  from  Mosqnito  Inlet  as  follows : 

Honey Ibg..     S,.500 

Turtles namber..     3,700 

Oranges boxes..   14,500 

The  scboonera  carried  in,  say,  9ti0  tons,  and  took  oat,  say,  4,000  boxes  oranges. 

It  is  estimated  that  from  30,000  to  40,000  boxes  of  oranges  will  be 
ready  for  shipment  from  here  this  year,  and  that  this  will  constantly    . 
and  steadily  increase. 

The  bar  across  the  mouth  of  the  inlet  is  mnch  nearer  in  to  the  shore 
than  on  any  other  har  that  T  liare  seen  on  the  coa.>tt,  and  is  only  about 
200  to  300  feet  across.  Like  all  the  bars  on  the  Florida  coast,  it  is  sub- 
ject to  great  changes  nnder  the  action  of  the  storms  and  winds. 

I  made  a  personal  examination  of  the  inlet,  and  at  this  time  there  is 
abont  8  feet  of  water  at  high  water. 

Captain  Fulford,  of  the  steamer  Greenwich,  informed  me  that  the 
channel  was  continuonsly  shifting  in  iK)sitiou  and  in  depth.  The  usnal 
course  is  a  slow  movement  to  the  southward,  a  new  channel  forming 
along  the  north  beach  as  the  old  channel  loses  itself  in  the  south  beach. 
I  am  of  the  opinion  that  it  would  be  of  great  benefit  could  a  channer 
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be  kept,  say,  of  10  feet  at  high  irater   over  the  bar.    I  woulcl  recom- 
meud  that  a  surrey  of  lVfoHi)uito  Iiitet  be  ma<le  with  that  eud  in  view. 
I  estimate  the  cost  of  said  survey  at  $900. 
Bespectfully  submitted. 

Wm.  T.  Eossbix, 

Captain  of  Engituen. 
United  States  Enqineee  Office, 

Jacksonville,  Fla.,  NovepUter  '.i,  1884. 

SUETEY   OP  mosquito   INLET,   FLORIDA. 

United  States  Engineer  Office, 

JackaonviUe,  Fla.,  February  6, 1885. 
General  :  I  bare  tbe  honor  to  trausmit  a  report  by  Capt.  William 
T.   Bossell,  Corps  of  Eogineers,  on   the  survey  of  Mosquito  Inlet, 
Florida,  dated  January  31,  1886. 

Captain  Kossell  submits  a  project  of  improvement  involving  tbe  con- 
strnetion  of  two  jetties,  located  aa  shown  on  the  accompanying  map.* 
The  cost  of  these  jetties,  to  be  built  only  up  to  the  level  of  mean  low 
water,  is  estimated  at  from  1500,000  to  $750,000.  It  seems  evident  that 
no  permanent  improvement  can  be  anticipated  at  this  locality  except  by 
tbe  coDstiuction  of  works  which  shall  direct  the  ebb  current  in  a  single 
channel  over  the  bar,  and  be  so  locivted  as  to  protect  it  (the  channel) 
from  drift  aud  wave  action. 

Should  tbe  interests  of  commerce  warrant  so  large  an  expeuditure  as 
that  above  mentioned,  some  further  investigations  will  be  necessary  for 
tbe  proper  location  of  the  works.  The  proper  height  to  be  given  to  the 
jetties  and  tbe  methods  of  construction  are  also  to  be  considered.  An 
increase  in  height  would  add  greatly  to  tbe  cost  of  tbe  works,  and  it  is 
also  probable  that  tbe  ultimate  cost  would  be  much  increased  by  tbe 
additional  material  required  to  provide  for  settlement  and  injury  fhini 
other  causes. 

Very  respectfully,  your  obedient  servant, 

D.  O.  Houston, 
Lievt.  Col.  of  Engineers,  Bvt.  Col.,  U.  S.  A. 
Brig.  Geu.  John  Newton, 

Chi^  of  Engineers,  U.  S.  A. 


EEPOBT    of    OAPTAIN   WILLIAM  T.  ROSSELL,   CORl'S    OF    ENGINEEKB. 

United  States  Engineer  Office, 

Jacksonville,  Fla.,  January  31,  1885. 

General  :  I  have  the  honor  to  submit  tbe  following  report  ou  the 
survey  of  Mosquito  Inlet,  Florida,  as  provided  for  in  the  river  and  har- 
bor act  of  July  5,  1884: 

This  narrow  passage,  about  1,800  feet  wide,  forms  the  outlet  for  the 
Halifax  and  Hillsborough  rivers,  called  in  its  upper  part  Mosquito  La- 
gpon.  These  twdies  of  water  extend  over  a  distance  more  than  70  miles 
in  length,  and  in  width,  vary  from  1,800  feet  to  nearly  3  miles.  The 
land  slopes  back  from  the  banks  for  a  distance  of  3  or  4  miles,  where 
there  is  a  comparatively  level  plateau,  and  then  slopes  in  the  opposite 
direction  to  tlie  valley  of  tbe  Saint  John's  River. 

»  The  drainage  are;i  is  small  compared  with  tbe  volume  of  water  flow- 
ing in  and  out,  due  to  the  action  of  the  tide.     The  rivers,  so  called,  are 
'Omitted. 
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more  properly  estnarien  or  arms  of  tlie  sea.  In  meosariDg  tlie  wUltb  of 
tbese  1  bAve  taken  the  distance  between  tbe  bigh-wnter  raarkfi,  and  in- 
eluded  tbe  swampu  nbicb  are  overdowed  by  tbe  liigb  tides.  These  are 
in  general  covered  by  a  thick  growth  of  mangrove.  Tbe  higher  banks 
are  covered  with  a  tine  growth  of  oak,  ou  a  sliell  buinmock  soil,  the  rock 
cropping  out  in  many  places;  still  further  inland  tbe  sod  is  sandy  and 
the  growth  flue.  Along  the  water-fronts  are  many  settlements,  among 
which  may  be  mentioned  Osmond,  Uaytona,  Port  Cirange,  Sev  Smyrna, 
and  Oak  Uill,  varying  in  size  and  population.  The  largest  is  Paytona, 
with  1,000  inhabitants. 

The  rainfall  on  the  water  shal,  as  reported  by  the  Signal  Depart- 
ment, is  from  45  to  50  inches,  which  is  distribnted  unevenly  throughout 
the  year,  much  the  greatest  amount  falling  from  <hine  to  October  incla- 
aire;  least  in  February  and  most  in  August. 

Should  half  tbe  amount  of  water  Sow  into  the  ocean  through  the  in- 
let, the  amount  would  be  so  smalt  as  couipared  with  tbe  amount  flowing 
out  at  each  ebb  tide  that  we  may  discard  this  factor  and  assume  that 
the  etrpngth  of  curreut  in  tbe  inlet  will  de|>eud  on  the  tide  alone,  and 
will  be  the  same,  other  things  being  equal,  the  year  round. 

Bnt little  if  any  sediment  is  brought  down  by  the  streams;  the  bar, 
then,  that  obstructs  its  entrance  is  a  drift  and  wave  bar. 

The  prevailing  heavy  storms  on  this  coast  come  from  the  northeast, 
striking  tbe  shore  here  at  nearly  a  right  angle,  pilingap  tbe  drift  material 
on  the  north  side  of  the  channel,  and  gradually  pushing  it  to  tbe  south. 
Daring  long  periods  of  eompanitive  quiet  a  channel  is  formed  nearly 
at  right  angles  with  the  coast,  with  about  10  feet  depth  at  high  water; 
this  under  the  action  of  a  storm  is  gradually  forced  to  the  south,  widens 
and  shoals. 

During  the  succeeding  lull,  a  new  channel  will  form  where  the  old 
one  was  originally,  and  by  the  next  storm  is  blown  south,  following  the 
same  course  as  the  old  one.  Under  these  circumstances  there  are  at 
Hmes  three  separate  channels  existing  at  tbe  same  instant,  and  of  neces- 
sity all  shoal.  After  these  channels  come  within  a  short  distance  of  the 
Bonthern  bank  they  disappear,  or,  as  the  ship  captains  say,  "are  blown 
ashore."  This  shifting  and  shoaling  of  the  channels  is  the  great  trouble 
found  in  the  navigation  of  this  inlet,  and  it  is  desired  to  form  a  perma- 
nent channel  with  not  less  than  10  feet  depth  through  the  iulet  at  high 
water. 

The  examinations  recently  made  were' intrusted  to  Assistant  Engineer 
F.  M.  Barstow.  They  consisted  of:  (1)  Soundings  upon  the  bar  with 
the  object  of  ascertaining  the  depth  of  water  at  a  sufficient  number  of 
points  to  answer  the  purpose  of  an  estimate  for  jetties.  (2)  Determina- 
tion of  the  amount  of  water  flowing  over  the  bar.  (3)  A  few  borings  to 
determine  the  nature  of  the  material  of  which  the  bar  is  composed. 

These  examinations  were  made  during  the  latter  part  of  December, 
1884,  and  the  month  of  Jauunry,  1885.  Owing  to  tlie  stormy  weather 
during  a  large  part  of  this  time  much  was  of  necessity  left  nudone  which 
should  have  been  attended  to. 

The  shoie  line  in  tbe  immediate  vicinity  of  the  inlet  was  located,  and 
is  shown  on  the  accompanying  map,*  with  the  soundings  taken.  These 
Bonndingsall  referred  to  the  plane  of  mean  low  wateras  observed  during 
the  examination. 

The  amount  of  discharge  per  second  was  determined  in  the  following 
way: 
The'average  rise  and  fall  of  the  tide  as  given  by  the  United  States  Coast 
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Snrvey  at  Mosquito  Inlet  is  2.2  feet.  Od  the  ebb  tide,  near  the  time  of 
low  w»t«r,  current  observations  were  taken  through  a  section  marked 
on  the  chart.  Daring:  this  time  the  tide  fell  at  the  rate  of  one-tenth 
foot  in  t«n  minutes.  During  this  time  the  discharge  was  at  the  rate<rf 
38,000  cubic  feet  per  second.  The  discharge,  then,  for  ten  minntes,  or 
whilethe  tide  fell  one-tenth  foot,i838,O00  x  00  X  10  =  28,S0fl,000,  and  for 
a  fait  of  2.2  feet  is  28,800,000  x  22  =  633,600,000  cubic  t^t.  Again  re- 
garding the  tide  alone,  I  get  fVom  the  surveys  of  the  Unitfd  F' 
Coast  and  Geodetic  Survey  the  following  data: 


MotqnlM  Talat 

BUIsboTDagh  RlTe: 


iHof  Ude. 

™.... 

Hi 

iM,»05:900 

2iii.3Si).em 

The  areas  were  sealed  from  the  Coast  Survey  charts  of  1874-75,  and 
the  rise  of  tide  taken  from  same. 

The  method  followed  was  only  approximate  and  would  not  have  been 
used  had  not  bad  weatherpreventedmnreelaborate  gauging  of  the  inlet. 

The  velocity  differed  in  the  different  parts  of  the  section  from  0.85 
foot  to  3.4  feet  per  second,  the  mean  for  the  whole  section  being  ^|gg  j 
=  2.45  feet  per  second  daring  the  time  of  current  observations. 

The  duration  of  the  ebb  tide  is  six  hours  and  thirty  minutes. 
PLAN   OF  mPBOVEMENT. 

.  1  would  recommend  for  this  improvement  the  couRtnictiou  of  two 
jetties  and  the  protection  of  the  shore  line  near  the  jetties;  the  jetties 
to  be  raised  to  the  level  of  mean  low  water  and  to  extend  from  me«i 
high  water  to  the  10-foot  curve  beyond  the  bars. 

The  If  ngCh  of  the  jetties  will  be.  for  north  jetty  3,800  feet,  and  for  the 
south  jetty  2,300  feet. 

I  propose  to  build  them  25  feet  wide  on  top  with  side  slopes  of  1  on  3 
on  outside  and  2  on  3  on  inside.  I  propose  to  lay  a  foundation  of  log 
mattresses  covered  with  brush,  then  to  build  up  with  stone  of  random 
sizes  from  15  pounds  to  300,  to  be  covered  with  heavy  blocks  of  con- 
crete.   The  width  between  the  jetties  at  the  outer  end  to  be  700  feet* 

BSTIMATB   OF   COST. 

North  jetty : 

53.0flOHqimre  yards  of  mats,  at  fl.GO $79,500 

20,000  cubic  yanla  of  Btoiie,  nt  (4 80,000 

17,100  cubic  jurilBof  cuiiurut«,  n(  (8 136,  «K) 

Total 296,300 

South  j«ttv: 

30,500  square  ynrds  or  inaU,  nt  $1.G0 |45,750 

\i,;m  ctiliio  yanlB  of  Htoiie,  at  $4 M,  OOO 

4,000cul>ic  yanlsof  coucrelP,  nt  JS 32,000 

Total 135,750 

ContingeQciea  nnd  shore  protuctlan 66,ToO 

AgKregato 4M,800 

'This  width  between  jetties  cantint  ba  Hxed  until  furtlier  ourreut  observatioaa  an 
taken,  but  by  a  slight  ctiaDge  iu  direction  of  jetties  this  width  oau  be  altered  witb- 
oat  adding  to  the  cost. 
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I  would  recommend  that  the  north  jetty  be  bailt  first  as  a  protection 
agaiD8t  the  northeast  gales,  as  this  might  of  itself  give  the  relief  asked. 

My  estimate  is  based  on  the  belief  that  the  stone  along  the  baaks  of 
the  river  can  be  asedin  the  hearting  of  the  jetties.  If  it  should  be  nec- 
essary to  bring  stone  from  the  north  the  cost  will  be  increased  to 
•750,000. 

A  map*  is  inclosed  showing  the  data  obtained  fWm  the  snrvey.  This 
shows  that  at  present  there  are  three  channels  across  the  bar,  and  that 
5i  feet  ia  the  depth  available  at  mean  low  water,  or  7.7  f6**t  at  mean  high 
water.  This  map,  as  compared  with  the  Coast  Survey  chart  of  1875-'76, 
shows  many  changes  and  illustrates  the  shifting  nature  of  the  soil. 

The  borings  indicate  sand  underlaid  by  a  hard,  stiff  clay  at  an  average 
depth  of  20  feet  below  mean  low  water. 

Further  current  observations  will  he  taken.  I  also  inclose  a  copy  of 
the  Ooast  Survey  chart*  showing  the  rivers  which  empty  through  this 
inlet. 

COMMEBCIAX  STATISTIOS. 

From  July,  1883,  to  Jaly,  1384,  one  steamer  and  two  schooners  ran 
regolarly  tbroagh  this  inlet,  bringing  in  6,700  tons  of  general  merchan- 
diM  and  taking  out  20,000  boxes  of  orangea,  75  tons  of  honey,  and  15 
toDS  tartle.  Within  the  last  month  a  second  steamer  has  been  put  on 
the  route. 

There  are  abont  4,000  acres  of  oranges  which  would  naturally  send 
tbeir  products  through  this  inlet  There  is  situated  near  the  inlet  the 
Hew  Smyrna  Fertilizer  Company,  employing  one  small  steamer  and 
abont  fifteen  hands. 

There  is  alight-house  in  course  of  construction  near  the  inlet,  to  be 
kDowu  as  the  Mosquito  Inlet  Light. 

Very  respectfully,  your  obedient  servant, 

Wm.  T.  Rossbll, 
Captain  of  Engineers. 
Brig.  Oen.  John  Newton, 

OAie/"  of  Engineers,  U.  8.  A. 
(Through  Lieut.  Col.  D.  U.  Souston,  Corps  of  Engineers,  U.  8.  A.) 


PHELIMINARY  EXAMINATION  FOR  CANAL  AND  INLAND  COMMUNICATION 
FROM  THE  SAINT  JOBN'S  HIVER  THROUGH  MOSQUITO  LAOOON  AND 
INDIAN  RIVER  TO  JUPITER   INLET  AND  LAKE  WORTH.  FLORIDA. 

The  line  of  this  communication  leaving  the  Saint  John's  Hiver  by 
Pablo  Creek;  thence  overland  to  North  or  Tolomato  Elver  to  Saint 
Angustine  Harbor;  theuce  by  Matanzas  River  paat  Mntnnzaa  Inlet; 
thence  overland  to  Smith's  Creek  and  Lalafle  Creek  to  Halifax  River, 
past  Mosqnito  Inlet  into  Hillsborough  River  and  Mosquito  Lagoon; 
thence  through  the  Haulover  Canal  into  Indian  River,  Saint  Lucie 
Sound,  and  Jupiter  Inlet;  thence  overland  to  Lake  Worth. 

This  remarkable  line  of  water  communication  extends,  as  we  can  thus 

see,  with  but  three  breaks  along  the  whole  euKt^rn  coast  of  Florida. 

With  the  exception  of  the  Haulover  Canal,  between  Mosquito  Lagoon 

and  Indian  River,  the  whole  line  is  a  natural  one. 

•OioHted. 
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The  three  breaks  are,  1st,  Pablo  Creek  to  Tolomato  River,  10  mUes; 
2d,  Mataiizas  River  to  Smitli's  Creek,  5  miles  ;  aiid  3d,  Juplt«r  Itilet  to 
Lake  Worth,  8  miles.  To  make  the  line  navigable,  however,  ia  addi- 
tion to  these  cuts,  the  channel  would  have  to  be  deepened  aud  straight- 
ened in  many  places  along  the  natural -water-way. 

A  report  on  the  Haulover  Oaual  was  made  by  Col.  Q.  A.  Gillmore, 
Corps  of  Engineers,  TJ.  8.  A.,  and  published  as  Senate  Ex.  Doc  So, 
65,  Forty-eighth  Congress,  first  session.  In  this  report  Colonel  GiU- 
more  makes  an  estimate  for  the  improvement  of  the  canal  to  make  it 
navigable  for  boats  of  25  to  30  feet  beam,  and  drawing  3  to  4  feet  of 
water,  at  a  cost  of  $63,800.  The  line  between  Saint  Augustine  Harbor 
and  the  Halifax  Itiver  is  now  being  opened  by  the  East  Coast  Canal 
and  Transportation  Company  to  a  width  of  35  feet  aud  a  depth  of  C  feet 
below  mean  low  water.  They  expect  to  have  it  finished  by  January, 
1885.  Basins  are  to  be  made  at  intervals  of  from  1  to  3  miles  by  widen- 
ing the  cut  to  allow  boats  to  pass  each  other. 

The  company  holds  a  charter  from  the  State  of  Florida  to  build  and 
operate  a  canal  from  the  Sairt  John's  Biver  to  Key  Biscayne  Sound, 
Florida,  a  distance  of  over  400  miles,  and  covering  the  entire  line  of  the 
canal  and  island  commnnication  from  Saint  John's  Biver  to  Lake  Worth, 
Florida. 

Certain  information  concerning  the  route  has  been  given  me  by  this 
company  through  their  president,  Dr.  J.  D.  Westcott,  of  Saint  Angus- 
tine,  Fla.  This  information  is  embodied  briefly  in  a  report  made  to  me 
by  Assistant  Engineer  A,  W.  Barber,  which  is  Hpi)ended  hereto. 

The  establishment  of  a  canal  aud  inlaud  communication  from  the  Saint 
John's  Biver,  Florida,  through  Mosquito  Lagoon  and  Indian  River  to 
Jupiter  Inlet  and  Lake  Worth,  Florida,  is  in  my  opinion  worthy  of  im- 
provement. 

Such  a  passage  will  furnish  a  continuous,  well-Bheltered,  and  eco- 
nomical water  route  for  the  transportation  of  products  and  merchandise 
for  the  accommodation  of  the  peoplelivingalong  the  whole  eastern  coast 
of  Florida,  from  Saint  John's  River  to  Lake  Worth,  a  distonce  of  more 
than  300  miles. 

The  products  of  this  section  are  tropical  and  semi-tropical,  including 
oranges,  lemons,  limes,  and  other  fruits  of  the  citron  family,  pineapples, 
cocoanuts,  and  augar-cane.  At  present  for  lack  of  transportation  much 
is  annually  lost,  and  this  will  increase  annually  unless  some  outlet  ia 
provided.  Forage,  provisions,  furniture,  and  clothing  have  to  be  brought 
into  the  country.  The  production  of  oranges  is  estimated  between 
100,000  and  200,000  boxes  annually. 

This  line  will  also  connect  with  the  inside  passage  to  Femandina, 
Savannah,  and  Charleston. 

As  the  East  Coast  Canal  Company  has  offered  the  Unit«d  States  the 
nse  of  all  their  maps  and  notes,  and  as  these  cover  the  line  from  Samt 
Augustine  Harbor  to  Lake  Worth  with  more  or  less  accuracy,  I  have 
made  two  estimates.  First,  for  the  survey  of  whole  route,  t5,000;  sec- 
ond, for  survey  from  Saiut  John's  River  to  Saint  Augustine  Harbor, 
Florida,  35  miles,  $2,500. 

Resitectfully  submitted. 

Wm.  T.  Eossell, 
Captain  of  Engineers. 

United  States  Engineer  Office, 

Jacktonvilie,  Fla.,  November  3,  1884. 
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Jackbonville,  Norember  3,  1884. 

Captaiw:  I  reapecirullv  sabniit  the  folIowiDg  informntion  received  through  Dr. 
Westcotr,  the  preaideut  ofthe  Florida  Coast  CnnitT  and  Tranaportat ion  Company.  The 
ohRrter  of  said  company  exWnila  from  Saint  John's  River  to  Biacayne  Bay,  a  diatwaoe 
of  aliout  415  miles.  It  is  the  intfntion  of  the  company  to  complete  the  inland  canal 
from  Saint  Aiiftuatiue  to  Biacayne  Bay  tirHt. 

Prom  Saint  AngiiBtine  to  the  "Divided"  in  the  MntunEaa  River,  a  ilistance  ofl2 
miles,  with  a  depth  ot  from  30  feet  to  7  feet  at  mean  low  water  at  the  di  vidua.  Prom 
this  point  to  Matanzaa  Inlnt,  a  diatance  of  6  mi  lea,  with  a  depth  at  low  water  of  from 
7fe«t  Bt  the  divides  to  16  feet  in  the  middle,  and  5  feet  at  ornear  the  intet.  From  H&tan- 
Ms  Inlet  to  the  head  of  Lower  Matanzas,  a  diHtanee  of  B  milea.  with  a,  depth  at  low 
water  of  from  6  feet  to  m  feet.  From  the  bead  of  Lower  Matanzas  to  Smith  Creek,  a 
distitnce  of  5  miles  of  solid  cutting,  of  from  6  feet  to  13  feet;  one  half  of  this  is  1^  feet. 
All  cnttiag  above  G  feet  they  will  do  with  acrapers,  that  below  with  dredges.  At  pros' 
ent  the;  have  three  dredges  at  work,  and  expect  to  have  it  com^deted  to  Smith  Creek 
•onie  time  in  January,  lij85,  and  will  then  run  atages  from  Smith  Creek  to  head  of 
Halifax  River,  connecting  with  their  steamboat  line.  From  Smith  Creek  to  head  of 
Ualifdx  River,  a  distance  of  about  17  miles,  with  from  1  foot  to  3|  feet  at  low  water. 

From  head  of  Halifax  River  to  Moaqaito  Inlet,  a  distance  of  3D  miles,  with  from  3 
feet  to  18  feet  at  low  water  ;  T  milea  of  this  diatance  equals  3  feet  in  depth.  From 
Mo«qiiito  Inlet  to  Indian  River  Haulover  Cannl,  a  diatance  of  i4  milea,  with  from  10 
ftot  to3feet  at  low  water;  6  mileeof  this  e<iuals  3  feetiu  depth.  From  Indian  River 
Hanlover  Canal  to  Indian  River  Narrowa,  a  diatance  of  70  miles,  with  a  depth  at  low 
water  of  from  1  font  to  'H  feet,  far  4  milee  from  each  end ;  the  rcHt  uf  the  way  equals  ti  to 
10  feet  nt  low  water.  From  Indian  River  Narrows  to  Indian  River  Inlet,  a  diataooe 
of  12  miles,  with  an  average  depth  at  low  water  of  5  feet. 

From  Indian  River  Inlet  to  Jupiter  Ir.let,  a  distance  of  45  milea,  with  a  depth  at  low 
water  of  4  feet,  for  one-batf  the  way  ;  the  remainder  equala  6  feet  depth.  From  Jupi- 
ter Inlet  to  north  end  of  Lake  Worth,  adialance  of  about  8  miles,  with  a  solid  cntting 
of  b  f'-et.  From  north  end  of  Lake  Worth  to  north  end  of  Biscayne  Bay,  a  distanae  of 
70mileH,  nnethird  of  this  distance  is  a  solid  cutting  of  6  feet;  thereat'of  the  way  ha« 
a  depth  of  S^  feet  at  low  nater. 

I  am,  teepectfully,  your  obedient  servant, 

A,  W.  Barber, 

!  Engineer. 
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IHPROTEHENT  OF  CERTAIN  RIVERS  IN  THE  STATES  OF  OEORQIA, 
FLORIDA,  AND  ALABAMA-IMPROVEMENT  OF  THE  HARBOR  AT  PEN- 
BACOLA,  FLORIDA. 


REPORT  OF  CAPTAIN  R.  L.  EOSIE,  CORPS  OF  EyOINEEBS,  OFFICES  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JVNE  30,  lbb5,  WITH  OTHEB 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IHPBOVEUENIS. 

I.  OcmnlKee  River,  0«oi^a.  {  B.  TallApooaa  Eiv«r,  AUImdu. 

1  Ocoiiee  RiT«r,  Oeorgia.  I  9.  dthabs  River,  Alkkama. 

3.  Flint  River,  Georgift.  I  10.  Esombia  and  Cooeoub  riven,  Florida 

4.  OoaleDkula   aud  Coiwawattee  rivers,  I              and  Alabama. 

Georgia.  I  11.  Qhootawhatcbee  River,  Florida  and 

5.  Coosa  River,  Oeorgia  and  Alabama.        ,  .  <   .    _   . 
&  Cbattaboooliee  RiTer,Georgiaaud  Ala-  j 

T.  Alabama  River,  AlslMtma. 

EXAUINATI0N8  AND   BUBVBYS. 

U.  Outer  and  ioner  bar*  at  the  entrance  i  16.  Upper  Oconne  River,  Oeurtcia,  ftom 
of  Pensacola  Harbor,  Florida.  Sknil  Sboala  to  the  Georgia  Rail- 

t!k  Clearwater  Harbor,  Florida.  !  rood  Bridge. 


United  States  ENniNEEB  Office, 

Montgomery,  Ala.,  August  2,  1885. 
ObkbbAx:  I  have  the  honor  to  forward  herewith  annual  reports  apon 
the  river  aod  harbor  improvements  uoder  my  charge  for  the  fiscal  year 
ending  Jnne  30,  1885. 

Very  respectfully,  your  obedient  Bervant, 

B.  L.  HoxiE, 

CdptoiK  of  JEHffineera. 
Brig.  G«n.  John  Newton, 

Okie/ of  Engineers,  U.  8.  A. 


P  t. 

lUPBOVEUENT  OF  THE  OCHnLOEE  BIVER.  GEORGIA. 

The  Ocmnlgee  Biverriaea  in  the  northwestern  part  of  Georgia,  flows 
past  the  towns  of  Macon,  Ga.,  and  Eawkinsville,  Qa.,  and  nniteswith 
the  Oconee  Biver  about  10  miles  below  Lumber  (Jity  to  form  the  Alta- 
maha.    The  State  of  Georgia  has  expended  about  $60,000  for  the  im- 
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provemeiit  of  this  river.  Tbe  first  examinatiOD  and  survey  by  aathority 
of  tlie  UDited  States  was  made  ia  1852,  and  another  in  1875.  Subse- 
quent to  this  a  plau  of  improvement  was  adopted  which  contemplates 
tbe  removal  of  obstructions  from  the  chanoel,  and  cutting  through  rock 
shoaU  60  as  to  obbiin  a  navigable  channel  60  feet  iu  width  aud  4  feet 
iu  depth  at  low  water  from  Macon,  Ga..  to  the  Oconee  River. 

The  work  done  up  to  the  present  time  under  the  adopted  plan  of  im- 
provemeut  has  resulted  iu  securing  navigation  of  tbe  river  at  a  stage 
from  2  to  3  feet  lower  than  was  practicable  before  the  commencement  ' 
of  the  improvement,  enabling  boattt  to  run  daring  seasons  in  which  they 
were  formerly  tied  up. 

During  tbe  past  fiscal  year  tbe  snag-boat  belonging  to  this  improve- 
ment was  thoroughly  repaired,  but  was  kept  at  work  until  tbe  15th  of 
June  on  tbe  Oconee  Biver  in  connection  with  the  snag-boat  for  that 
river.  Tbe  appropriation  for  each  of  these  rivers  being  so  small  it  was 
thought  best  to  concentrate  the  working  plant  of  both  rivers  upon  each 
in  saccesaiou  in  order  to  reduce  tbe  cost  of  engineering,  superintendence, 
and  contingencies.  On  June  15  operations  were  commenced  at  Big 
Eddy,  near  Jacksonville,  securing  at  that  iwint  a  channel  8(1  feet  wide 
by  10  feet  deep  at  low  water,  where  formerly  existed  one  of  the  most 
troublesome  places  to  navigation  on  this  portion  of  tbe  river.  The 
Oconee  boat  will  be  sent  to  join  the  Ocmulgee  boat  in  the  latter  part 
of  July,  BO  that  the  two  may  be  worked  together  daring  the  low- 
water  season  on  the  Ocmulgee  Biver,  as  was  done  last  season  on  the 
Oconee. 

The  balance  of  appropriation  remaining  on  hand,  together  with  ap- 
propriation asked  for,  can  be  profitably  expended  in  continuing  the  work 
of  improving  tbe  river  channel. 

Near  Lumber  City,  Ga.,  the  East  Tennessee,  Virginia  and  Georgia 
Railroad  crosses  tbe  Ocmulgee  Kiver  on  a  bridge  having  a  draw-sp^n, 
of  which  but  one  opening  is  availablir  for  navigation,  and  this  has  a 
width,  at  low  water,  of  40  feet,  with  good  approaches  above  aud  below ; 
in  time  of  freshets  cross-carrents  ia  this  channel  render  cantion  neces- 
sary in  passing  it.  No  complaint  is  made  by  steamboat  men,  but  when- 
ever the  bridge  is  rebuilt  or  extensively  repaired  the  pivot  pier  should 
be  8hift«d  in  pomition  so  as  to  give  a  clear  span  of  75  feet  over  the  best 
portion  of  tbe  river  channel. 

About  one-half  mile  above  Hawkinsville  tbe  same  railroad  crosses  the 
Ocmulgee  Biver  on  a  wooden  Howe  truss  bridge  about  25  feet  above  low 
water,  and  without  a  draw.  This  bridge  will  be  an  obstruction  to  navi- 
gation, as  tbe  improvement  of  the  river  is  iu  contemplation  as  high  ap 
as  Macon,  Ga.  The  remedy  is  the  iutroiluctiou  of  a  draw-spaa  with  not 
less  than  60  fe<^t  clear  oi>ening. 

About  6  miles  1h-1ow  5lacou  the  same  railroad  again  crosses  tbe  Oc- 
mulgee Biver  on  a  woo<len  Howe  truss  bridge,  reported  to  be  about  15 
feet  above  low  wati'r.  This  will  prove  an  obstructiou  to  navigation  when 
the  river  is  improved  as  far  as  Macon,  Ga.,  and  a  draw-span  should  be 
put  iu  with  not  less  than  60  feet  clear  width. 

This  work  has  been  in  charge  of  Assistant  Engineer  C.  A.  Locke, 

Tbe  funds  on  hand  will  be  exhausted  before  tlie  close  of  tbe  present 
working  season.  The  appropriation  asked  for  is  b&rely  sufficient  to  pay 
the  running  exjienses  of  the  snag-boat  and  maintain  one  p^rLy  at  lock 
excavation  on  tlio  i-eefs.  If  a  less  amount  than  that  asked  fur  be  appro- 
priated the  working  phiu  will  suHer  the  consequences  of  deterioration 
from  disuse. 
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Money  statement. 

Jnij  1,1881,  ttnionnt  available |12  14 

AmouDi  appropriulod  l)j  act  approvodJuly  5,  ltH4 3,000  OU 

3,013  14 
JdIj  1,  13%,  amunnteipended  during  flsoat  year,  exclnaive  of 

oatstAQdiDg  liabilitea  July  I,  18tM |63&  53 

July  1, 11^65,  outstanding  liabilities 'JSi  03 

1,019  » 

Jnly  1,1885,  anioDDt  available 1,999  58 

(Amoant  (estimated)  required  for  completion  of  eiistiiiR  project 30,  (MM  00 
Amount  that  can  be  urohtabty  expended  in  dscal  veareuditig  JuneSO,  1H87    15,  UOO  DO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
barbor  aoU  of  1U66  and  1H6T. 

COM»BRCIAL  STATISTICS. 
Tbe  folio  IT  ing-named  steamboalB  tanve  been  employed  la  the  navigation  of  tbia 
river  daring  the  past  lUcal  year : 

Ida XM 

Colville 83 

Uarv  Jeter 60 

Wadley 190 

Uary  Cooper 150 

North  Stttt« IHO 

Camberland 275 

These  boats  have  carried  abont  6,&.<0  barrels  turpentine,  S8,000  bam-la  rusio,  aud 
abont  3,'iOO  tons  of  cotton,  provisions,  4m;.  In  addition  to  this,  about  30,000,000  feet 
of  lumber  (B.M.)  has  been  rafted  down  the  river. 


IMPEOVEMENT  OF  OCONEE  RIVEB,  OEOBOIA. 

This  river  rises  in  Northeast  Georgia,  flows  past  Milledgeville  and 
Dnblin,  Oa.,  and  Joins  the  Ovmulgee  in  the  sonthern  part  of  the  State, 
forniiug  the  Altamaha.  The  State  of  Georgia  has  espemled  abont 
136,000  for  it«  improvement.  The  first  examination  of  the  rirer  by  au- 
thority of  the  TJnitMl  States  was  made  in  1874,  and  a  plan  of  improve- 
ment  adopted  contemplating  the  removal  of  obstructions  from  the  chan- 
nel, and  blasting  through  rock  reefs  where  necessary  in  order  to  secure 
a  depth  of  abont  3  feet  at  low  water  from  MilledgeviUe  to  the  Ocmulgee 
Biver.  The  work  done  np  to  the  present  time  under  this  plan  of  im- 
proTement,  at  an  expenditure  of  923,469.36,  has  resulted  in  enabling 
steamboats  to  navigate  the  river  at  a  stage  of  water  i  feet  lower  thao 
that  at  which  navigation  was  practicable  before  the  improvement  was 
commenced.  During  the  past  fiscal  year  the  work  done  consisted  in 
catting  a  channel  through  the  rock  reefs  at  Chaney's  Shoal,  near  the 
river's  mouth,  and  removing  snags  and  other  obstructions  between  this 
point  aud  »  point  15  milen  above  Dublin.  The  limited  appropriation 
available  was  supplemented  by  a  donation  from  the  Oconee  Biver  Steam- 
boat Company  of  t3UU,  which  enabled  tbe  work  to  be  recommenced  and 
prosecuted  for  a  short  time  this  summer;  otherwise  tbe  cost  of  the  very 
extensive  repairs  required  by  the  suBg-boat  would  have  prevented  any 
work  this  season.  This  bout  is  old  and  rapidly  becoming  useless,  and 
nnless  liberal  appropriations  are  made  at  once  tbe  working  plant  for 
this  river  will  have  been  worn  out  without  performing  adequate  service, 
because  of  inadequate  appropriations  heretofore. 
The  removal  of  obstructions  from  McLeod's  Cut-down,  a  distance  of  28 
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miles,  has  given  abont  2  feet  greater  depth  of  cbannel  wliere  these  ob- 
BtraotioQS  existed. 

The  balance  of  appropriatiou  remaiDing  on  haad,  together  witli  the 
appropriation  asked  for,  can  be  profitably  expended  in  continaing  the 
■work  of  iinproring  the  river  chauuel. 

A  wooden  Howe  truss  bridge  of  the  Cenb'<il  B  lilroad  of  Georgia 
crosses  this  river  about  30  miles  above  Dublin,  tta  3  present  head  of  navi- 
gation. Ab  the  iuiproveuieut  of  the  river  above  t'lis  point  is  in  contem- 
plation, this  bridge,  which  is  reported  to  be  ab.mt  25  feet  above  lov 
water  and  without  a  draw,  will  bean  obstruction  to  navigation.  The 
remedy  should  be  the  building  of  a  draw  next  the  right  bank  of  the 
river  with  not  less  than  60  feet  clear  span. 

This  work  has  been  in  charge  of  Assistant  Engineer  C.  A.  Locke. 

The  funds  available  on  July  1,  1SS5,  are  not  sutScieut  to  justify  the 
continuance  of  the  work,  and  the  working  plant  must  be  laid  up  or  em- 
ployed elsewhere  during  the  coming  fiscal  year.  The  amount  asked  for 
for  the  fiscal  year  ending  June  30,  1887,  will  barely  suffice  to  pay  the 
expenses  of  working  the  snag-boat  and  keeping  one  party  at  work  on 
rock  excavation.  If  a  less  amount  than  that  asked  for  be  appropriated 
the  working  plant  will  suffer  the  consequences  of  deterioration  from 
disuse. 

Money  statement. 

July  1,  1884,  ftmoDDt  available $472  S4 

Amount  appropriaW  by  act  approved  Jaly  5,  1884 3,000  00 

3,472  M 
Jvly  1, 16%,  amount  expended  dnring  fiscal  year,  esclnaive  of 

oatalandiDgliabllltiea  Jaly  1,  1SH4 |3, 13C  OSt 

July  1,  1H86,  oDtaUndlng  liabilities 311  f>tj 

3.431  00 

Jnly  I,  1885,  amonnt  available 40  64 

iAmoont  (estimated)  required  for  oompltttion  of  exieting  project 3U,000  00 
Amoonttb8tcaDbeprofltabl^eipendedlnfi«C8lyeareDdiDKJDne30,1887    15,000  00 
■abmitted  In  oompliance  with  reqniiements  of  section  tl  of  river  nod 
harbor  acts  of  lo66  and  1(467. 

COMHUtCIU.  STATiaTICe. 

Tbe  following  steambosta  are  employed  npou  tbia  river: 

Laurens 180 

Wadley 190 

Ida 250 

Uary  Cooper 160 

North  Stale lao 

These  boats  have  carried  during  the  past  year  about  4,400  barrels  turpentine,  17,000 
barrels  rosin,  and  about  6,000  tons  cotton,  merchaudi«e,  provisions,  Jtc.,  beaidea  wbieh 
about  30,000,000  fe«t  of  lumber  have  been  rafted  down  the  river. 


P3- 
IMPKOVEMENT  OP  FLINT  KIVEK,  GEORGIA. 

Thisriverrisesin  Western  Georgia  near  the  city  of  Atlanta.  It  flowa 
past  Montezuma,  Albany,  Newton,  and  other  towns  to  Chattahoochee, 
Fla.,  where  it  nnites  with  the  Chattahoochee  to  form  the  Apalachicola 
Biver.  The  plan  of  improvement,  made  pursuant  to  an  examinatioQ 
and  survey  of  the  river  iu  1872  and  1873,  modified  after  further  exam- 
ination in  1880,  contemplates  a  low-water  navigable  cbannel  3  feet  in 
depth  and  100  feet  in  width,  fh>m  the  mouth  of  the  river  to  Albany, 
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Ga.,  a  distance  of  105  miles,  and  a  navigable  channel  for  ligbtdrangbt 
steamers  ai  a  moderate  ntage  of  water  from  Albany  to  Montezama,  an 
estimated  distance  of  100  miles.  Tlie  work  to  be  done  consists  of  the 
removal  of  snags  and  other  obstructions  from  the  channel  and  over- 
bHOging  trees  firoiu  the  banks,  the  securing  of  bars  by  works  of  contrac- 
tion, and  cutting  of  the  prescribed  channel  through  the  rock  reefs. 

The  expenditure  up  to  the  present  time  of  $84,373.76  has  resulted  in 
securing  a  fair  navigable  olianiifl  at  low  water  from  Oliattahoocbee  to 
Fergurttou's  Shoala,  about  20  miles  below  Albany,  where  the  work  of 
cutting  tbrougli  the  ruck  reef8  is  now  progressing,  and  an  improved  high- 
water  channel  between  Montezuma  and  Swift  Creek,  near  the  town  of 
Warwick,  about  40  miles  above  Albany. 

During  the  past  fiscal  year  a  small  hand-power  snag- boat  was  kept  at 
work  on  the  river  between  Montezuma  and  Swift  Creek  removing  logs 
am)  cutting  overliaugiiig  trees,  efleeting  the  removal  of  12,961  soags 
and  ovei hanging  trees;  and  a  number  of  drilling  scows  on  tbe  reelW 
about  20  miles  below  Albany  were  engaged  in  effecting  the  removal  of 
2,202  vubie  yards  of  rock  over  a  distance  of  18^  miles.  In  addition  to 
this  tbe  latter  party  removed  all  of  the  snags  and  overhanging  trees 
that  were  found  in  this  section  of  tbe  river. 

Tbe  following  table  shows  tbe  condition  of  the  improvement  on  June 
30,  1885: 
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The  amount  of  funds  on  baud  and  the  appropriation  asked  for  can  be 
protitably  expended  iu  continuing  the  itnprorement,  according  to  the 
project,  on  both  sections  of  the  river. 

The  navigation  of  this  river  is  obstrocted  at  a  point  30  miles  below 
Montezuma,  and  opposite  the  town  of  Dayton,  by  s  lattice  wagon-bridge, 
which  contains  no  draw  and  is  not  at  a  sufficient  elevation.  The  rem- 
edy is  the  introduction  of  a  draw  of  snitabie  width,  with  sheer  booms 
if  necessary.  Within  the  corporate  limits  of  the  town  of  Albany  three 
bridges  cross  the  river,  namely,  Brunswick  and  Western  Railroad 
Bridge;  the  Savannah,  Florida  and  Western  Bailroad  Bridge,  and  a 
wooden  lattice  wagon-bridge.  The  remedy  in  each  case  is  the  intro- 
daction  of  a  <]raw  of  suitable  width,  with  sheer  booms  if  necessary. 
Opposite  the  t^wn  of  Bainbridge  an  iron  bridge  with  a  draw  crosses  the 
river,  and  may  require  theuseof  sheer  booms  after  navigation  has  been 
opened  to  Albany. 

This  work  has  been  in  charge  of  Assistant  Engineer  P.  M.  Slaughter. 

Tbe  funds  on  band  will  be  exhausted  during  the  present  working 
season.  The  appropriation  asked  for  is  barely  sufiftcieot  to  pay  the  run- 
ning expenses  ot  tbe  snag-boat  and  maintain  one  party  at  rock  excava- 
tion oD  the  reefs. 

Should  a  less  amount  than  that  asked  for  be  appiopriated  tbe  work- 
ing plant  will  suffer  the  consequences  of  deterioratjon  from  disuse. 

OOMMBECIAL  STATISTICS. 
Bf^plies  to  requests  for  information  under  this  head  have  not  yet  been 
received,  but  it  appears  from  last  year's  reimil;  that  during  the  fiscal 
year  ending  June  30, 1884,  there  were  eight  steamboats  employed  in 
tbe  navigation  of  this  river,  having  an  aggregate  capacity  of  5,350 
bales  of  cotton,  and  that  freights  were  carried  by  these  boats  ou  this 
river  below  Bainbridge,  during  the  same  year,  aggregating  in  value 
$3,234,163.  The  value  of  freights  carried  in  1883  was  slightlyjn  excess 
of  this. 

Money  atatemeat. 

July  1,  lS84,amoaQt  available (610  II 

Antonot  appropriated  by  act  appn>vedjaly  5, 1884 30,000  00 

SO,  610  11 
Jnly  1,  1885,  amaunt  eipended  dnring  fiscal  year,  eiolaBiTB  of 

oLttatandiDg  liabilities  Jaly  1,  1W4 t^,  190  60 

Jaly  1,  ie»^,  oatstaDding  Ilalilitiea .- t,T93  27 

7,983  87 

July  1,  1886,  amonnt  available 12,&i6  24 

{Amount  (estimated)  reqnired  for  completion  of  existiug  protect 110,  (lOO  (0 
AmoanttbatcaDbeprofitabi^-eipeDdedlDliBcalyeareDdiQgJuaeSO,  1887    20,000  00 
Submitted  in  compliftDce  mth  reqniremeuta  of  aectioa  S  of  river  and 
harbor  aols  of  1660  and  1867. 


Ko  work  has  been  done  on  either  of  these  streams  during  tbe  fiscal 
year,  nor  in  fact  since  actual  operations  were  suspended  ou  the  Coosa- 
wattee  in  October,  1880,  and  on  the  OoHteoaula  in  August,  1881. 

Thereis  DOW  little,  if  any,  commerce  ou  either  of  these  streams,  though 
parties  are  talking  of  putting  a  small  steamboat  on  t^e  Oostenaula. 

As  thereis  now  a  fair  channel  for  lightnavigation  at  moderate  stages 
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of  the  water,  no  further  appropriation  appears  to  be  demaaded  by  the 
Interests  of  commerce. 

Money  statetnent. 

July  1,  1*^4,  amount  available |1,163  71 

July  1,  IrtSS,  ontBtamling  liabilities 21  85 

Jnlj  1,  1885,  amount  available 1,U1  86 


P   5- 
IMPROVEMENT  OF  THE  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

Id  1823  the  State  of  Alabama  passed  au  act  to  aid  the  improvement 
of  the  Coosa  river.  In  1828  Congress  provided  that  au,v  surplus  of  the 
grant  for  the  Tennessee  Kiver  should  be  applied  to  the  improvement  of 
the  navigation  of  the  Coosa  and  otlier  rivers.  In  1870  au  act  of  Con- 
gress authorized  an  examination  of  the  Coosa  River  between  Greens- 
port  and  the  Selma,  Rome  and  Dalton  Baitroad  Bridge,  a  distance  of  77 
miles,  and  in  1872  an  instrumental  survey  of  this  part  of  the  river,  upon 
.whieti  to  base  plans  and  estimates  for  its  improvement  In  1875  an 
examination  of  the  rirer  was  made  from  Home,  Ga.,  to  Gadsden,  Ala.,  a 
distance  of  135  miles,' when  a  plan  for  its  improvement  was  adopted, 
which  was  subsequently  modified,  providing  for  a  channel  80  feet  wide 
and  4  feet  dwep  at  extreme  low  water. 

In  187(1  au  appropriation  was  made  for  improving  the  Coosa  Biver  be- 
tween Home  and  the  Seima,  Borne  and  Dalton  Railroad  Bridge,  which 
dates  the  beginuilig  of  the  improvemeut  of  this  river  acconling  to  the 
present  project.  This  project  contemplates  the  improvement  of  the  river 
between  these  points,  overcoming  the  more  serious  obstructions  by  looks 
and  dams,  and  the  lesser  rock  shoals  and  sand  and  gravel  bars  by  rook 
excavation  and  by  works  of  contraction  respectively.  This  plan  has 
been  carried  oat  to  the  present  time  withont  material  change  or  modi- 
fication, 

This  river  has  been  navigated  continuously  between  Rome  and  Greens- 
port  since  18'17,  during  high  water,  a  distance  of  about  180  miles,  the 
obstructionsconsistingofthelestiershoals  and  bars.  Just  below  Greens- 
port  the  Ten  IiJand  Shoals  oftered  a  more  serious  obstniction,  giving  a 
fill  at  low  water  of  24  feet  in  »  distance  of  about  2  milcH. 

The  work  done  up  to  the  present  time  has  resnited  in  the  improve- 
ment of  the  low-water  channel  above  Greeiisjwjrt  by  straightening  it 
and  widening  it,  and  increasing  thedepth  from  16  inches  to  a  minimum 
of  2  feet.  Below  Greensport  the  work  of  lock  and.dam  navigation,  to 
overcome  the  more  serious  obstructions,  is  nearly  completed.  This 
will  open  the  river  to  navigation  as  far  down  as  the  head  of  Broken 
Arrow  Shoal,  and  will  be  completed  during  the  present  summer. 

The  result  up  to  the  present  time  has  been  the  improvement  of  the 
navigation  of  the  river  above  GreeiiKix>rt,  but  the  most  imiwrtant  re- 
eultt  will  follow  the  completion  of  the  improvement  to  the  Selrna,  Rome 
and  Dalton  Railroad  Bi1d-ge.  This  will  give  access  to  75  miles  of  the 
river,  on  the  bonlers  of  which  is  a  new  section  of  territory  surpassing 
in  its  natural  resources  any  section  of  the  ujiper  river;  it  is  rich  in  coal, 
iron-ore,  timiier,  and  building  :>  aterial,  and  in  its  agricultural  produc- 
tions will  compare  favorably  with  other  sections.  The  work  done  upon 
this  river  during  the  past  working  season  has  been  confined  to  the  locks 
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and  datns  at  Tea  Ifiland  Sboalx,  and  Ihe  escavation  of  a  cbaDnel  throngh 
tlie  reefs  in  Ibis  vicinity,  excepting  a  few  weeks'  work  in  the  removal 
of  loose  rock  and  cutting  overhanging  timber  above  Greenaport.  A 
detaile4l  survey  lias  Vieeii  made  for  the  location  of  Lock  4  and  dam,  and 
tl  e  com]iIelJoii  of  the  work  of  excaviiting  a  channel  throngh  the  rock- 
reefs  down  to  Riverside,  where  the  Georgia  Pacific  Railroad  crosses  the 
Coosa  River. 
The  quantities  of  work  are  as  follows : 

Sti'iie  qii8rri«<l cabicvanla..  5,W7 

Stone  <;iit .If.....  1,«86 

Sloiii'  hiiilt  intolorli,  nmiHiiir.v do.,.,  4,406 

&ti>ii«  built  lutudry  ralible  <lam>i do l.ftS 

CliuDnflestavali.iii(M>li(lrock) <lo....  790 

Lock-pit  exoftvftiiini(«o1Wrork) do.  ..  ■2,:i03 

Loch-pit  excBValion  loose  rock  ami  (jrav^l do :l,*ia 

EHTtb  cxcaviilRiI  from  qiiarriHH,  Bbiitincnis,  Ac do 9,^6 

TinitwrhemD  for  iiiilfr-sills fwt  B.  M,.  10, OM 

Tiiuber  franieU  for  lock -|;atvii feet..  36,tl66 

Work  upon  Lock  3  could  not  be  commenced  nntil  lat«  in  the  seasoD, 
owing  to  the  diHiciilty  of  obtaining  title  to  the  land. 

The  condition  of  the  work  on  J ttiie  30,  I8S5,  was  as  follows : 

Lock  No.  1. — Lock  an<l  dam  completed  and  gates  set  np. 

Lo<-k  No.  3. — Lock  and  dam  completed  and  gat«s  framed. 

Lock  No.  3. — Lock  (except  coping)  and  dam  completed  antl  gates 
framed. 

Lock  No.  4. — Stone  will  I>e  quarrieil  and  cut,  except  the  coping,  in 
about  two  weeks. 

The  East  and  West  Alabama  Bailroml  Bridge  crosses  the  Coosa  River 
1  mile  below  Lock  3;  it  is  au  obstruction  to  navigation,  being  of  insuf- 
flcient  height  for  boats  to  pacs  under  it,  and  having  no  draw.  It  should 
be  modified  by  the  construction  of  a  draw. 

The  Georgia  Pacific  Raihond  Bridge  crosses  tbe  Coosa  Biver  at  Riv- 
erside, 5  miles  below  Lock  4;  it  is  an  obstruction  to  navigation,  beiDK 
of  insuOicieiit  height  for  boats  to  pass  nmler  it,  and  having  no  draw.  It 
should  be  modified  by  the  construction  of  a  draw. 

This  work  has  been  in  charge  of  Assistant  Engineer  Mr.  T.  Single- 
ton. 

it  is  estimated  that  the  funds  remaining  on  hand  July  1,  1885,  will 
have  been  expended  before  the  close  of  this  working  season. 

If  a  less  amount  than  asked  for  lie  appropriated,  the  working  plant 
will  suffer  the  consequences  of  detetiorution  from  disuse. 

Money  statement. 

Jnly  I,  1684,  amount  uYiillable |3fi,09:l  M 

Amuunt  appropriated  by  act  approved  July  5,  ISSA 50,000  OO 

ME,  093  M 
July  1,  ISr'H,  amonnt  expended  duriug  Hsoal  year  eicliiUTe  of 

oat«taiidiTi((  liabilities  July  I,  ia54 $64,231  32 

Jnly  I,  l&<i,oiHstaQdiug  liabilities 13,6r>3  24 

77,8^  M 

July  1,  1885,  amount  available : 8,206  83 

iAmouDt  (eBtimat«d)  reqnireil  for  completion  of  exiHtioR  proji^ct 150, 'kXI  M 
Amount  tbnl  can  be  |in)fltablyHX|>HU<l«il  in  Anciil.veKr«u<liug.lune:t0.18-t7  150, OUU  00 
Submittei)  in  cornplian<:e  with  reqnirHinntits  of  section  2  of  river  and 
harbor  acta  of  Isiiti  aud  lSti7. 
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L  STATISTICS. 

The  follorrlug  is  a  liat  of  tli«  boftta  dow  employed  on  Ihe  ri 
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To  be  completrd  by  September  lt>.  ItiVS  . . 
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During  the  j-enr  eodiDE  June  30,  1685,  these  boats  carried  freight  is  follows : 

Cotton   bales..  8&,tlOO 

Grain,  bay,  aud  floor tons..  3,ai0 

Gnniio do...  a,  500 

Uiscellaneona  tneroban^ise do...  5,000 

Lnmher feet  B.  M..  4.500,000 

Pasaengers nniuber..  t),50O 


The  Cbattahoocbee  Eiver  riaea  in  the  northern  part  of  Georgia,  flow- 
ing past  the  town  uf  Columbns,  the  proposeil  heati  of  navigation,  where 
tlie  river  foruiB  the  Iwnndary  line  between  Georgia  and  Alubaina,  the 
town  of  Enfanla,  Ala.,  and  other  towoR,  to  Chattahoochee,  Fla.,  where 
it  nniteH  with  Flint  River  to  form  the  Apalnchicola.  The  pre«ent  plan 
of  improvement,  adopted  in  1873,  contempUteH  a  loiv-water  channel,  1 
feet  in  depth  and  100  feet  in  width,  from  Oolnmhus,  Ga.,  to  Chattahoo- 
chee, Fla.,  a  distance  of  IC2J  miles,  by  the  removal  of  suaga  and  other 
obstructions  from  the  channel  and  overhanging  trees  from  the  banks 
by  cutting  a  channel  throngh  the  rock  shoals  and  deepening  sand-bars 
by  scour. 

The  expenditure  up  to  the  present  time  of  $174,U6.17  has  resulted 
in  secnring  a  fair  navigable  channel  between  Chattahoochee  and 
£u&nla  at  all  seasons  of  the  year,  and  between  Eufaula  and  Columbus 
at  all  times  except  during  the  prevalence  of  extreme  low  water. 

The  following  table  exhibits  the  condition  of  the  improvement  on 
June  30,  1885 : 
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During  tbe  past  fiscal  year  the  ateam  SDag-boat  was  kept  at  work  Qotil 
September  17,  when  she  was  run  asbore  to  keep  her  from  sioking,  hav- 
ing rotted  out  her  second  hull  ou  this  work.  The  engines  and  machin- 
ery were  carefully  removed  and  stored,  and  arrangements  have  been 
made  for  putting  them  into  &  new  hull,  whic;h  will  he  ready  for  work 
next  season. 

Over  1,100  Bungs,  Jogs,  and  trees  were  removed  from  tbe  cbanne],  as 
well  as  the  wrecks  of  two  atenmers  and  one  flat-boat.  Tbe  priocipal 
work  done  haa  been  the  excavation  of  a  channel  through  Uchee  SboalB, 
where  3,764  cubic  yards  of  rock  have  been  removed,  the  distance  worked 
at  that  point  being  3,U4>0  feet. 

Tbe  balance  of  appropriation  remaining  on  hand,  together  with  tbe 
appropriation  asked  for,  can  be  profitably  expended  in  continning  the 
'  work  of  improving  the  channel. 

It  IB  reported  that  the  improvement  of  navigation  of  this  river  baa 
resulted  in  reducing  tbe  rate  of  cotton  transportation  to  $1.50  per  Iwle 
from  Columbus  to  New  York  by  way  of  Chattahoochee  and  Fernandina. 

Two  bridges  cross  this  river  at  the  town  of  Enfaula,  which,  daring 
high  water,  are  obstructions  to  navigation.  One  of  these  is  a  lattice 
wagon-bridge  and  the  other  the  Southwestern  Kailroad  Bridge.  The 
remedy  in  each  case  is  the  introduction  of  a  draw  of  snitable  width, 
with  sheer-booma  if  necessary.  At  the  town  of  Fort  Oaines,  35  miles 
below  Kufaula,  a  lattice  wagon-bridge  crosses  the  river,  which  is  an 
obstruction  to  navigation  in  high  water.  The  remedy  is  the  iutrodnc- 
tion  of  a  draw  of  suitable  width,  with  sheer-booms  if  necessary. 

I  bis  work  baa  been  in  charge  of  AssiBtant  Engineer  P.  M.  Slaughter. 

The  funds  on  hand  will  be  exhausted  during  the  present  working 
season.  The  appropriation  asked  for  is  barely  sufficient  to  pay  the  run- 
ning expenses  of  the  snag-boat  and  roainiain  one  working  party  at  rock 
excavation  on  the  reefs. 

If  »  less  amount  than  that  iisked  for  is  appropriated  the  working 
plant  will  sufi'er  the  consequences  of  deterioration  from  disuse. 
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OOUHEBOIAL  BTATISTICB. 

The  informatiou  ashed  fur  under  this  bead  bas  not  been  received. 
Tlit>  Htatistics  of  last  year  sbow  thnt  eight  steamboats,  haviug  an  aggre- 
gate capacity  of  6,350  bales  of  cotton,  were  employed  iu  tlie  navigation 
of  the  river  during  the  year  ending  June  30,  1884,  and  the  amount  of 
cotton  transported  on  the  river  since  the  comniencemeDt  of  the  improve- 
ment bad  increast^  from  8,416  bales  in  1874  to  23,160  bales  in  1883 ; 
that  in  1884  tbe  value  of  merchandise  &c.,  transported  on  the  river  was 
17,479,144,  as  against  (6,919,362  in  1883  and  $3,760,000  in  1879. 

Money  statement. 

JdI7  1,  1884.  kinoDnt  available (9,046  62 

Amonat  appropriated  by  act  approved  Jul f  5,  1864 35,  UOO  00 

44,046  62 
Jalj  I,  18-<&,  Atoonot  expended  daring  fiscal  year,  eiolusive  of 

ODtataiKliDS  tifthilitiee  July  1,  1>JH4 flS.SOU  IS 

July  1,  I88:>,  oatfltandine  liabilities 1,883  61 

15.192  79 

Jolj  1, 1885,  amount  available 28,863  83 

I  Amount  (estimated)  required  for  completion  of  eiinliiiK  project 120, 000  00 
AioonatthatcaolieproBtablyespeiidedinfliicBlyearendiDgJiineSO.lSdT    20,000  00 
Submitted  in  compliance  nitb  requirements  of  section  '2  of  riV^r  aud 
harbor  acta  of  186U  and  1867. 


Comnurct  of  Chatlahoochrt  and  Flint  Httr* /or  year  ending  JuneiO,  I86&. 


Flint  B 

JTBT. 

Tstos. 

QiuBtitr. 

™" 

QuDUly. 

Stamtn  (Dontwr.  Si  Imnxe, 

l,0«i  dnnRbt,  ■  to  B 

SW.CM 

meis 

181,  MM 
4. 2*4.  wo 

^■.^ 
J1W.230 

U<2.<Ut 
»S.*l» 

*.m 

190 
lH,ft4l) 

IBtWO 
SMI,«»0 

-ft^. 

«.*<» 

8,0m 

Lir.'.lii.k 

"X'i*'"' 

CMton  down  ftnm  «»Dpr«u .... 

do  .. 

*i-JIK 

'".«- 

ArereCt,  «.„,.■■(  of  H« 

,.«,«. 

3,0(M,8n 

Total  amount  boHiness  for  both  rivers 110,952,839 

Total  Talue  in  1882* 11,460.084 

Totsl  value  in  Ism' 10.563,434 

Total  value  in  18S4' ll,140,o«7 

Totrf  value  in  1805* 10,952,829 

While  tbe  aggref^atn  of  river's  biiBinessisrenlly  Iras  than  last  Beasou  there  is  an  ap- 
parent increaae  which  waa  caused  by  the  conelniction  and  use  of  a  conipress  for  loe 
river  cotton,  and  Hhipment  of  eaiue  by  river  to  railronil  points  below,  which  wmt  made 
possible  by  the  improved  condition  of  tbe  Chatlnboochei>  River. 

C.    v..    HOCHSTRASSER, 

VKe-Pmiilriil  Columbus  Hoard  of  'Jradt. 

K.'L.    WFLI.S. 

Secrflarg  CoUmbut  Board  of  Trade. 
COLCMBUB,  Ga..  Jaly.  1885. 
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IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA. 

This  Btream  is  formetl  by  thu  .junction  of  tbe  Coosa  and  t:be  Tallapoosa 
rivfi-s,  in  tlie  vicinity  of  Montgomery  AI>i.,  in  tlie  central  portion  of  the 
Sl^ite,  and  Hows  soiithwanl  paxt  the  town  of  Sflm»,  uniting  vith  the 
Tonibigbee  to  form  the  Moltile  Kiver,  w^ich  cmptie»  into  Mobile  Bay. 
This  river,  with  itH  principal  tributary,  the  Cooaa,  now  nmler  improve- 
ment, offers  a  eontinaous  line  of  waier  traiisporlatiou  from  Rome,  Ga., 
to  the  Gulf  of  Mexico,  Howing  through  the  coal  and  iron  deposits  of 
Alabama  and  tbe  cotton  belt. 

The  plan  of  improvement  for  the  Alabama  River,  atloptetl  in  1S76, 
contemplates  a  channel  200  feet  in  width  and  4  feet  in  depth  at  low 
water  from  its  mouth,  50  miles  above  Mobile,  Ala.,  to  Wetnmpka,  Ala., 
a  distance  o(32'-i  milen.  Before  the  improvement  was  commenced  the 
cbannei  hatl  a  least  deprb  of  about  2  feet  oosotneof  the  shoals,  and  waa 
badly  obstructed  by  snags  and  overhanging  trees. 

The  expenditure  up  to  June  30,  1885,  of  tl25,09l'.03  has  reunited  in 
opening  20  miles  of  the  lower  river  below  the  cut-off,  before  inacceasibto 
during  low  water,  and  rendering  that  part  of  the  river  below  Montr 
goniery  easy  of  navigation  during  ordinary  low  wafer. 

During  the  past  fiscal  year  but  little  work  could  be  done  except  the 
pulling  of  snags  aud  logs  washed  in  since  the  previous  season  over  the 
worst  portion  of  the  river,  the  appropriation  being  insnfBoient  for  the 
f^irther  extension  of  the' work  of  improvement.  An  excellent  working 
plant  for  this  river  is  on  hand,  and  with  sufBcient  appropriations  cau  be 
made  to  do  effective  work.  In  the  absence  of  such  appropriations  this 
plant  will  decay  before  any  ade<)uate  return  has  been  bad  for  the  ex- 
penditure in  providing  It.  The  work  done  was  principally  between 
Montgomery  and  Sehna,  in  the  vicinity  of  Gardner's  Island. 

It  is  proiK>sed  to  expend  the  funds  remaiiiiug  on  hand  and  the  appro- 
priation asked  for  in  the  further  improvement  of  the  river  channel  aud 
in  the  maintenance  of  tbe  work  already  done  in  accordance  with  the 
plan  of  improvement  adopted. 

A  wagon-bridge  crosses  this  river  at  the  town  of  Selma;  it  is  pro- 
vided with  a  draw  s|>an,  having  one  available  opening  for  navigation. 
The  location  of  the  bridge  and  of  tbe  draw-span  are  badly  chosen,  and 
tbe  draw  seems  to  reqnire  supplementary  works  to  assist  the  passage 
of  boats  through  it.  This  matter  is  under  consideration  by  a  Board  of 
Engineers  appointed  for  this  purpose. 

The  f^nds  now  available  will  be  exhausted  before  tbe  close  of  tbe 
present  working  season.  The  appropriation  asked  for  is  barely  saffi- 
cient  for  paying  the  running  expenses  of  the  present  working  plant  for 
preserving  tbe  work  which  has  already  been  done  and  maintaining  a 
small  working  party  in  continuing  the  improvement  of  tbe  river. 

If  a  less  amount  than  that  asked  for  be  appropriated  the  working 
plant  will  Buffer  the  consequences  of  deterioration  fTom  disuse. 

COUMEBOIAL  BTATISTIOS. 

From  foar  to  seven  steamboats  are  employed  in  the  commerce  of  this 
river,  and  the  value  of  the  merchandise  carried  is  from  $4,000,000  to 
$.5,000,000.  With  the  opening  of  the  Cahaba  and  tbe  Coosa  rivers  to 
the  coal-fields  and  the  Tallapoosa  to  the  mills  and  fine  water-power  at 
Tallassee,  the  completion  of  the  improvement  of  tbe  river  will  afford 
facilities  lor  a  greatly  increasetl  commerce. 
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Money  statement. 

Joly  I.  1884,  amount,  available fr2.5fi7  18 

AmoQDt  apjiropriuted  liy  acl  spptuveilJuly  5,  1B84 lO.OliO  00 

12,507  18 
July  1.1S8&,anionDt  eipeniled  iliiriDg  fiical  year, eiclueive  of 

oatstaDiling  liiiliilitif 8  Jiilv  I,  1S*1 |fi, 5C3  W 

July  1,  18Ki,  oulatanditii'  liabilitieB l.OUS  79 

7,659  21 

Joly  1,  I88S,omoUDtavailabLe 4.907  97 

(Amotint  (e8lininleil)reniiire(l  for  complPtion  of  existing  project 100,  (HN)  W 
AmoiiiiT  that CBQ lie protltably expeuilml  in  fixcul yeareiiiliiig  June -W,  I8HT    20, OUO  00 
Snbmitleil   in  cnnipliance  witL  ri;i(iiiremeuM  of  section  U  of  river  and 
harbor  acta  of  liW6  and  1807. 


IMPEOVEMENT  OF  TALLAPOOSA  BIVEB,  ALABAMA. 

This  river  risen  in  tbe  nof  Miwestern  part  of  Georgia  and  flowa  in  a 
south  westerly  direction  past  tbe  town  of  Tallassee  to  the  Alabama  Hi  ver, 
a  short  dititance  below  Wetumpka.  It  has  a  fine  waterpower  at  Tal- 
lassee which  has  been  partially  utilized  by  mills  at  that  point,  aud  below 
this  flows  througb  a  &ue  agricultural  country.  The  plan  of  improve- 
ment adopted  pursuant  to  an  examination  and  partial  survey  of  this 
river  made  by  an  act  of  Congress  approved  June  14. 1880,  contemplates 
obtaining  a  navigable  channel  from  the  mouth  of  the  river  to  tbe  foot 
of  the  TallasNee  Beefs,  2  miles  below  tbe  town  of  Tallassee,  a  distance  of 
48  miles,  with  a  least  depth  of  3  feet  and  width  of  60  feet  at  low  water. 
This  is  to  be  accomplished  by  the  removal  of  snags,  logs,  &c.,  from  the 
channel,  cutting  overhanging  trees  from  tbe  banks,  and  the  cutting  of 
the  prescribed  channel  through  the  rock  reofn  and  the  removal  of  bars 
by  works  of  contraction. 

The  exjJenditnre  np  to  June  30, 1885,  of  tI8,713.44,  has  resulted  in  the 
pnrtial  improvement  of  tbe  channel  in  the  lower  portion  of  this  river, 
but  tbe  work  lias  not  progressed  sufficiently  to  effect  navigiitiou. 

During  tbe  past  fiscal  year  tbe  work  was  carried  on  for  a  limited  time 
with  the  snag-boat  belonging  to  the  Noxnbee  improvement,  hut  tiiis 
being  required  for  the  latter  stream  the  work  bad  to  be  suspended,  and 
a  snag  boi)t  with  steam  <'apstan  and  jmwerful  sheers  and  tackle  was  con- 
stntcted  for  use  on  tbe  Tallapoosa. 

It  is  proposed  to  apply  tbe  amount  on  band  and  the  appropriation 
asked  for  to  tbe  continuation  of  this  improvement  in  accordance  with 
the  approved  plan. 

Tbe  amount  now  available  will  be  exhausted  before  the  close  of  the 
present  working  season.  Tbe  appropriation  asked  for  will  barely  suffice 
to  pay  the  ranning  expenses  of  the  snag-boat  and  maintain  a  small  part; 
at  rock  excavation  and  other  work  on  the  improvement. 

If  a  less  amount  than  that  asked  for  be  appropriated  the  working 
plant  will  suffer  the  consequences  of  deteriormion  from  disase. 

COMMERCIAL   STATISTICS. 

It  is  not  known  that  any  vessels  have  been  employed  in  the  naviga- 
^on  of  this  river  during  the  past  fiscal  year.    It  bas  been  estimated 
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that  the  improvemeDt  of  tbe  river  will  furniHb  transportatioD  for  cottoD 
and  merchandise  to  the  value  of  about  $1,700,000,  and  probably  more, 
sboold  the  improrement  of  the  rirer  lead  to  the  full  development  of  tlie 
wat«r-power  at  Tallassee. 

Jtfoiiey  statement, 

Jnlyl,18S4,»mount  available 16,562  08 

Amount  appropriated  by  act  approved  July  S,  ]8b4 10,OuO  00 

16,56108 
Jaly  1,  1885,  amonnt  expended  during  fitoal  year,  cscloBive  of 

outsUnding  tUbilitiee  July  1, 18tS4 $9,481  2rt 

jDly  1,  llj'^,  ouIatandiDff  liftbilitiea 794  34 

10,W5  58 

Jaly  1, 188G,  amouut  available 6,3^6  5C 

{Amonnt  (eotlmaied)  reqnired  Tor  eomptetioD  of  exlBtinK  prnlfct :tU,OiK)  00 
AmooatttaatcanbeprottUblyespeadediotlscal  yearendiugJuueSO,  IBA     t5,00>)  00 
Submitted  in  oumpliaaoe  with  requiremeDte  of  Mction  ^  of  ri  vet  aud 
harbor  acta  of  imiti  and  1867. 


IMPBOTEMENT  OF  CAHABA  ElVEB,  ALABAMA. 

This  river  riaes  in  tbe  northwestern  part  of  Alabama,  flowR  iii  a 
southerly  direction  pa»t  the  town  of  Centerville  and  through  the 
Cahaba  coal  and  iron  district  to  the  Alabama  River  at  Cabal>a.  The 
principal  object  of  its  improvement  is  the  development  of  the  water- 
way for  the  output  of  the  Cahaba  coal  and  iron  district.  The  plan  of 
improvement,  adopted  in  1881},  contemplates  a  channel  60  feet  in  widtb 
and  3  feet  In  depth  at  low  water  from  its  mouth  to  the  town  of  Outer- 
ville,  a  distance  of  S8  miles,  by  the  removal  of  all  obstructions  froiu  ihe 
channel,  cutting  through  the  rock  reefs,  scouring  bars  and  cutting  over- 
hanging trees. 

The  expenditure  up  to  June  SO,  1885,  of  (25,477.13  has  resulted  in 
tbe  partial  improvement  of  the  river  from  its  mouth  to  Centerville,, 
dee|)ening  it  to  high  water  navigation.  This  is  within  a  distance  of  21 
miles  of  Cane  Creek,  which  is  within  the  Cahaba  coal  fields.  For  thiK 
section  of  the  river  loclt  and  dam  navigation  is  proiioaed. 

During  tbe  past  fiscal  year  the  working  plant  which  had  l)een  em- 
ployed on  this  river  was  transferred  to  the  Tallapoosa  for  a  short  time, 
and  then  to  the  Noxubee  Kiver,  to  which  improvement  it  belongs, 
80  that  no  work  was  done  on  the  Cahaba.  A  snag-boat  with  steam  cap- 
stan and  powerfnl  shears  and  tackle  has  l>een  constructed  for  the  use 
of  this  river  improvement  and  will  be  employed  on  the  river  during  the 
present  working  season. 

It  is  proposed  to  apply  the  funds  available  and  the  appropriatioo 
asked  for  in  eontinniug  the  work  of  improvement  in  accordant-^  witb 
the  adopted  plan. 

Navigation  is  obstructed  by  the  Selma  and  New  Orleans  Railroad 
Bridge  at  a  point  about  8  miles  alwve  the  month  of  the  river,  and  hy 
tbe  Alabama  Central  Railroad  Bridge  at  a  point  about  21  miles  above 
its  mouth.  Each  of  these  bridges  has  been  built  without  a  draw,  and 
the  remedy  in  each  case  is  the  provision  of  a  suitable  draw  with  open- 
ing sufficient  for  navigation  and  with  sheer-booms  if  necessary. 
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Tbe  foods  now  available  will  be  exliaasted  before  tbe  close  of  the 
present  working  seaHon.  The  appropri»tiou  asked  for  ie  barely  saffl- 
cieot  for  paying  tUe  raiining  expeuaes  of  tlie  Bongboat  au'l  maintaiiiiiig 
a  amall  party  at  rock  excavatioii  and  other  work.  If  a  less  amonnt  than 
that  asked  for  !«  appropriated  the  working  plant  will  suffer  the  conse- 
qnence  of  deterioration  from  disuse. 

COHMEBOIAL  STATISTICS. 

It  ia  uot  known  tliat  any  tessels  have  made  ase  of  this  river  daring 
tbe  past  fiscal  year  except  the  Oaptain  Sam,  a  small  steamboat  which 
was  rau  for  a  limited  time  and  then  transferred  to  the  Alabama  River, 
where  she  was  blown  up  by  a  boiler  explosion.  It  has  been  estimated 
that  the  improvement  of  this  river  will  furnish  transportation  for  cotton 
aoil  merchandise  t«  tbe  valne  of  about  t3,870,000,  and  that  the  saving 
to  the  planters  adjacent  to  the  river,  on  their  cotton  crops  alone,  will 
be  (((0,000  aunually ;  that  with  slackwater  navigation  above  Gen- 
terville  to  Cane  Creek,  the  main  business  of  tbe  river  vill  result  from 
the  development  of  the  immense  coal,  iron,  aod  timber  interests  of  the 
Cahaba  Valley,  but  that  this  development  will  require  au  extension  of  the 
river  improvement  by  a  system  of  slackwater  navigation  from  Oenter- 
ville  to  Oane  Creek,  a  distance  of  21  miles. 

Motley  statement. 

Mjl,  1884,  amount  arguable 19.6^  71 

Amoout  appropriated  by  act  approved  July  5,  1664 lOgCOU  00 

13,624  n   , 
Jul;  1, 18tS,  amoQDt  expended  during  fiscal  year,  excltuive  of 

ontfltaudiiig  liabilities  July  1, 18»4 $7,426  74 

Jnlyl,  lees,  ontotanding  liabilities 675  10 

8, 101  B4 

Jnlyl,  198&,  amount  available 4,633  H7 

(Amount  (eatiniat<>d)  rennlred  for  completion  of  exlstine  project 165,1100  00 
Amonnt  that  can  be  profl  tab  iy  expanded  in  Gacal  yrarendiOK  Jane  30, 1887    IS,  000  00 
Bcbmltted  in  compliance  with  requiremeots  of  seetloD  3  of  rivet  and 
harbor  acts  of  18G6  and  1867. 


Uoder  the  name  of  Conecuh  Biver  this  stream  rises  ia  tbe  southeast- 
era  part  of  Alabama  and  Hows  past  the  towns  of  Andalusia,  Brewton,  . 
and  Pollard  to  the  Flori4la  Stitt«  line,  where  the  name  changes  to  Es- 
cambia River,  and  the  stream  continues  southward  to  Pensacola  Bay. 
It  Sows  through  a  very  exteiisive  lumber  ilistrict  of  long-leaf  yellow 
pine,  contributing  largely  to  the  export  trmle  of  Pensacola. 

The  plau  of  improvement  for  this  river  adopted  pursuant  to  partial 
esamiuations  and  surveys  made  iu  1878-'79,  contemplates  the  removal 
of  snags  and  huuken  logs  and  other  obstructions  ttom  tbe  channel,  itlos- 
ing  cut-offd,  ami  cutting  through  the  rock  shoals  f^om  the  mouth  of  the 
river  in  Feuuacola  Bay  to  Indian  Creek  a  distance  of  273  miles,  for  the 
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pur|)ORe  of  facilitating  tbe  movemeot  of  logs  and  rafts  down  the  river, 
affonling  at  tbe  same  time  facilitiea  for  oteamboat  navigation. 

Up  to  Jnne  30, 1385,  tbe  expeoditure  of  $31,136.57  baa  resoltpd  in 
dl-edgiiig  a  ebannel  through  tbe  bar  at  tbe  mouth  of  tbe  river  aud  in 
tbe  removal  of  obstructioDS  to  navigation,  eo  that  at  tbe  present  time 
tbe  river  is  navigable  at  ordinary  stages  of  water  for  Bteamboata  draw- 
ingfj^  f^t  of  water  from  Ferry  PasK  to  Skinner's  Landing,  a  distance  ofl7 
miles,  and  for  boats  drawing  3  feet  to  the  Alabama  State  line.  Above 
tbit)  point  the  channel  has  been  improved  sufficiently  to  give  increased 
facilities  to  tbe  commerce  of  the  river. 

During  the  fiscal  year  ending  June  30,  1885,  tbe  work  done  consisted 
in  tbe  removal  of  suags  and  other  obstructions  from  the  river  cbannel, 
aud  of  overhanging  trees  from  the  banks  over  a  distance  of  about  71 
miles,  icicludiug  tbe  revision  of  former  work.  In  all  15,472  logs,  anags, 
BtumpH,  &c.,  have  been  cut  or  removed ;  the  work  done  was  principally 
in  the  upper  river,  kuown  as  tbe  GoDOCub,  about  5|  miles  of  tbe  Es- 
cambia oniy  being  revised.  Tbe  snag-boat  was  equipped  with  a  st«ain 
pile  driver  for  more  effective  service.  This  is  a  work  which  will  require 
constant  attention  aud  continual  appropriations,  fresh  obstructions  be- 
ing brought  in  annually  by  the  frcHhets  of  winter  and  spring. 

It  is  proposed  to  apply  the  funds  remaining  on  liand  aud  tbe  appro- 
priations asked  for  tothecontiuuationof  thework  of  river  improvement 
in  accordance  with  the  adopted  plan. 

This  work  baa  been  in  charge  of  Assistant  Engineer  Hiram  Haiues- 

Tbe  funds  available  will  be  exhausted  before  the  close  of  the  preeent 
working  season.  Tbe  appropriation  asked  for  will  barely  suffice  lo  pay 
the  running  expenses  of  tbe  snag-boat  aud  maintain  one  additional 
party  for  tbe  improvement  of  tbe  ruck  shoals  and  general  service  on  tbe 
upper  river. 

If  a  less  amount  than  that  asked  for  be  appropriated  the  working 
plant  wiU  suffer  tbe  consequences  of  deterioration  &om  disuse. 

GOSIHBBOUX  BTATISTICa. 

During  the  fiscal  year  ending  June  30,  1885,  this  stream  has  carried 
down  2,793,000  cubic  feet  of  sawn  timber,  1,812,000  cubic  feet  of  bewn 
timber,and  50,000  saw-logs  of  yellow  pine,  cypress,  cedar,  white  oak,  and 
poplar,  the  estimated  aggregate  value  of  which  is  9600,000.  A  small 
steamboat,  tbe  Ida  Stockton,  has  made  several  trips  on  tbe  river  as  far 
up  as  Andalusia,  carrying  up  provisions  and  miscellaneous  merchandise 
and  returning  with  cotton,  country  produce,  &c.  Preparations  are 
being  made  to  start  another  steamboat  in  this  trade  during  the  coming 
vinter. 

Money  statement. 

JdIjtI,  IIM,  amonnt  available $599  80 

AmouDt  appropriated  bjraot  approved  July  5,  18S4 15,000  00 

15,  KU  80 
July  1,  18^,  ainonnt  expended  during  fiscal  vear,  exclaaive  of 

outtnanding  liabilities  Ju1v  1,  1804 $6,350  57 

Jaly  1,  1885,  outaUDdlngllabilitiee 378  00 

6,7»37 

Jnly  1,  1885,  amount  available '. 8.863  t) 

(Amoant  (eftiniated}  reqmred  for  oonipletinii  of  esiatinjt  project 40,  O**  00 
Amoantlbatoanbe profitably eipeadud  in tisoalyeareudiQKJnneSO.IBdT     15,000  00 
Submitted  in  complianoe  with  req^nirements  of  sectlou  2  of  river  Kud 
harbor  »cta  of  1666  and  1867. 
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P  II. 
IMPROVEiiENT  OF  CHOCTAW  HATCH  IE  RIVER,  FLORIDA  AND  ALABAMA. 

Tbis  river  rises  iu  Soatheaatern  Alabama  and  flows  ia  a  southerly  and 
soitthvesterly  direction  past  tlie  towns  of  Newton,  Geneva,  and  Cary- 
ville  ^the  crossing  of  the  Peusacola  and  AMantic  l{»ilr0iid},  emptjiug 
into  bhoclawhatchie  Bay,  whence  Santa  Itotta  Sound  connects  it  with 
Pensacola  Harhor.  The  river  flows  through  a  rich  aKncultural  country, 
in  a  reinoD  which  contributes,  by  mcaus  of  this  river  and  Santa  lUwa 
Souud,  a  large  pro(>ortiou  of  the  luiiib(?r  truiin]>orted  from  Peusacola. 
Tbe  States  of  Alabama  and  Florida  have  appropriated  $4<i,000  hereto- 
fore for  tbe  improvemeDt  of  tbe  river  from  (Jeueva  to  ita  uioutb.  The 
present  plan  of  improvemeiit,  made  pursuant  to  an  examination  ander 
authority  of  an  act  of  Congress  apjiruvcd  iu  1871,  and  a  KUbsequeut  ex- 
amination under  an  act  approved  March  3,  1H79,  was  adopted  in  1872, 
and  modified  in  1880,  and  couteinplaies  tlie  impruveiueiit  c>f  the  river 
from  its  mouth  to  Kcwton,  a  distance  of  252  mileii,  so  as  to  obtain  a 
lov-water  uavigable  channel! 

The  expenditure  of  $62,509.58  baa  resulted  in  giving  44  feet  of  water 
io  the  channel,  except  during  low  water  as  far  as  Jones^  old  ferry,  27 
miles  ^bove  Geneva,  and  2  feet  of  water  in  the  channel  aa  far  as  Pate's 
Creek,  at  a  medium  stage  of  water..  During  high  water  5  feet  cau  be 
carried  to  this  point. 

During  the  past  fiscal  year  the  snag-boat  bas  been  kept  at  work  be- 
tween Geneva  and  Half  Moon  BIuB',  removing  logs  ani!  snags  from  the 
channel,  and  overhanging  trees  from  the  banks  between  these  points, 
tbe  principal  navigation  being  now  concentrated  ou  tbis  section.  This 
boat  baa  been  equipped  with  a  steam  capatan. 

It  is  proposed  to  apply  the  fnnds  remaining  on  hand  and  tbe  appro- 
priHtion  asked  fur  to  the  further  improvement  of  this  river  and  the 
maintenance  of  the  work  already  done  pursuant  to  tbe  approved  plan. 

The  navigation  of  this  river  is  obstructed  by  a  wagon  bridge  near 
Geueva,  Ala.,  about  20  feet  above  low  water,  and  so  constructed  that 
tt  cannot  be  modified.  It  should  be  taken  down.  Tbe  navigation  of 
theriver  is  also  obstructed  by  a  similar  bridge  7  miles  below  Newton, 
which  most  also  be  removed  if  tbe  improvement  of  tbe  river  is  carried 
to  that  |>oint. 

Tbe  fauds  on  baud  will  have  been  esbansteil  before  tbe  close  of  the 
prettent  workiug  season.  The  sjipropriation  aaked  tor  will  barely  suf- 
fice to  pay  the  running  ^xpensee  of  the  snag-boat,  and  maintain  one 
party  at  rock  excavation  and  other  work  of  improvement. 

If  a  less  amount  than  that  asked  for  be  appropriated,  tbe  working 
pltuit  will  sufler  tbe  consequences  of  deterioration  Irum  disuse. 

OOKMEBCIAL  STATISTICS. 

It  is  estimated  that  the  improvement  of  this  river  bas  already  re- 
BiiUeil,  through  comjietition,  iu  reducing  freights  from  25  to50  per  cent. 
SlatiBtics  for  the  past  fiscal  year  have  not  been  received,  but  iu  the  year 
eadiufc  June  3t(,  1884,  tweuty-five  steamers  and  sailing  vessels,  aggre- 
gating 873  tons  capacity,  were  employed  iu  the  navigation  of  the  river, 
tbe  freights  carried  beiug  cotton,  wool,  lumber,  timber,  turpentine, 
nwin,  Ac 
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Mones  statement, 

Jnly  1,  1884,  ttmoiint  available 'tm  27 

Amount  appropriated  by  act  approTed  July  5,  lHd4 . lf<,OOU  00 

Jnly  1,  I8H5,  amaunt  expended  daring  Bsoal  year,  eiclniiiTe  of 

outstaudiug  liabilities  July],  ISSi 15.677  82 

July  I,  1885,  outHtanding  lUbilitiea 6U4  03 

e,!SI  8S 

July  1,  1685,  amount  available y.«0  « 

i  Amount  {estimated)  renuired  for  completion  of  existing  project U.OW  00 
AiuunuttWcanbepri>Dtablyespende<linascalyeareDdiDgJtine:<0,ia87    15,000  00 
Submitted  in  compliance  nitb  requiremeuta  of  section  2of  river  and 
harbor  acta  of  IrSOO  and  1BA7. 


P    12. 


IMPBOVEMENT  OF  LA  GRANGE  RAYOU  FROM  ITS  MOUTH  TO  THE  TOWH 
OF  FSEEPORT,  FLORIDA. 

The  La  Grange  Bayou  extends  aboat  2  miles  iu  a  northeasterly  direc- 
tion from  the  north  side  and  near  the  head  of  Choctaw  hat«hie  Bay, 
and  into  it  Qova  Cedar  Creek,  a  deep  stream  from  90  to  160  feet  wide, 
on  which  ia  situated  the  town  of  Freeport,  1^  miles  above  the  bayoa. 

The  plan  of  improvement  adopted  was  made  pursuant  to  an  exami- 
nation of  this  bayou  in  1881,  under  an  act  of  Congressapproved  March 
3,  1881,  and  contemplates  the  deepening  of  the  channel  through  the 
bayou  bo  as  to  admit  the  passage  of  vessels  drawing  i^  feet  at  mean 
low  water,  the  work  to  he  done  bydreilging, 

Up  to  the  30th  of  June,  18S5,  there  has  been  expended  on  this  work 
the  snm  of  (3,000,  allotted  from  the  appropriation  of  $L'0,000  made  by 
an  act  approved  August  2,  1882,  for  the  improvement  of  the  Choctaw- 
hatchie  River,  Florida,  the  two  improvements  being  closely  related. 
The  result  has  been  to  secure  a  channel  5  feet  in  depth  at  mean  low 
water. 

During  the  past  fiscal  year  the  small  balance  available  ((773.27)  has 
been  expended  in  the  work  of  dredging  and  removing  the  logs,  slabs, 
&c.,  from  the  channel. 

It  is  proposed  to  expend  the  appropriation  asked  for  in  widening  this 
channel  and  iu  removing  the  remainiDg  obstmctions. 

COMMEEOIAL  STATISTIOB. 
Information  as  to  the  commerce  of  this  bayou  during  the  past  ftscal 
year  has  not  been  obtained,  but  it  appears  that  iu  the  year  ending  June 
30, 18S4,  thirty-two  steamers  and  sailing  vessels,  aggregating  1,036  toss 
capacity,  were  employed  in  the  navigation  of  the  bayou,  carrying 
freights  of  cotton,  wool,  lumber,  merchandise,  &c.,  and  that  no  increase 
in  the  number  of  vessels  has  taken  place  since  the  work  of  improre- 
meut. 

Mone}/  statement. 

July  I,  1684,  amount  available (773  37 

Jnlyl,l8H6,  amonnt  expended  during  liscal  year, exolosive of  ontetanding  1 1>, 

iiftbilitiee  July  1,  INJ4 TTS  27 

{Amount  (estimated)  reqnired  for  completionofexistioK  project 5,000  00 
Amount  that  can  be  proli  tab  I  ^expended  in  fiscal  year  euding  Jnu«  30,ld87      &,  000  00 
Submitted  in  compliance  nilh  requirements  of  scctiou  2  of  river  aud 
harbor  acts  of  Ictiti  and  1867. 

■  To  Lib  Qrauge  Bayon,  Florida  (allotment). 
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Pl3- 
IHPROVKMENT  OK  PENSACOLA  HARBOR,  FLORIDA. 

Pensaoola  Harbor,  on  tbe  coast  of  Florida,  itt  »  deep-water  bsrbor, 
on  the  Qalf  of  Mexico,  within  which  ia  ao  extensive  Daval  estabUsh- 
nient  of  the  United  States,  and  from  which,  dnring  tbe  last  fieoal  year, 
there  cleared  480  Bteamsbips  and  sailing  veasein,  aggrejfating  2^,3!tl 
toon. 

Tbe  improvemeut  of  this  barbor  was  conimenced  in  1878,  by  the  re- 
moval of  ceriaiii  wrecks  formtug  obstructions  to  navigation.  In  1879 
asnrvi^y  was  made  fo^the  purpose  of  ascertaiuiiig  the  extent  and  prob- 
able cause  of  tbe  sboaliug  of  the  main  nhipchannel  at  a  point  known 
«a  the  "Inner  Bur,"  and  pursuant  to  this  anrvey,  which  was  referred  to  the 
Board  of  Engineers  on  Fortittcntions  and  Harbor  Improvements, apian 
of  improvement  was  adopted  which  con  tern  iilaTvrt  the  temporary  relief 
of  navigation  by  dredging  a  channel  across  the  inner  bar,  and  tbe  pres- 
ervation of  the  shore  line  at  tbe  site  of  Port  McBee  by  the  construc- 
tion of  jetties  and  shore  protections  for  the  purpose  of  projecting  the  site 
for  defensive  works  and  preventing  farther  changes  in  the  tidal  currents, 
both  ebb  and  flood ;  the  channel  to  be  dredged  to  a  depth  of  2-1  feet,with 
k  width  of  not  lesn  than  3t)0  feet.  The  contrsvct  for  the  work  of  dredg- 
ing was  made  July  28, 1881,  but  this  contract  was  annulled,  no  work 
having  been  done  under  it,  and  much  delay  eniuied  in  the  effort  to  get 
the  work  done  under  contract. 

Proposals  wereinvitedfortheconstrnction  of  the  proposed  jetties  and 
ihore  protections,  but  the  bids  were  considered  excessive  and  the  work 
was  (lone  by  hired  labor  and  the  purchase  of  material  in  open  market. 
Tbe  expenditure  up  to  the  present  time  of  $172,581.97  has  resulted,  aa 
to  the  channel,  in  obtaining  a  depth  of  24  feet  at  mean  low  water  over 
the  inner  bar,  withawidthol  120  feet.  This  increased  width  and  depth 
verenot  maintained  by  the  tides,  and  the  channel  hasrequire.d  redredg- 
ing.  On  June  30,  1885,  a  depth  of  21.8  feet  existed.  The  work  of 
■bore  protection  has  resulted  in  arresting  the  process  of  abrasion  and 
advancing  the  shore  line  about  250  feet,  while  the  12,  18,  and  24  foot 
curves  of  tbe  western  channel,  fronting  this  shore  line,  have  also  ad- 
vanced. North  of  tbe  work  at  Fort  McRee  the  shore  line  has  not  ma- 
terially changed,  the  point  being  held  by  the  works.  To  the  west  of  this 
point,  towards  the  mainland,  the  shifting  sand-banks  which  mark  tbe 
enttaDce  to  the  lagoon  have  moved  southward,  and  are,  to  a  great  ex- 
tent, covered  by  the  d4bris  of  the  fort,  which  has  been  washed  aroaud. 
This  work  may  be  regarded  as  permanent  when  the  jetties  are  protected 
by  snitable  coping  and  slope  protection.  It  would  probably  require 
ftftcrthatonly  very  slight  annual  repairs.  The  channel  must  be  dredged 
continuously  daring  favorable  weather,  at  anestimate<]  costof  $50,000 
tinnaally. 

Should  a  plan  of  permanent  improvement  be  adopted  for  this  harlior 
the  deepening  of  the  channel  across  the  inner  bar  may  be  effected  by 
the  same  works  which  provide  for  increasing  the  depth  on  tbe  outer  bar. 
It  is  suggested  that  converging  jetties  upon  Calafatas  Shoal  and  Bast 
Bank,  respectively,  will  accomplish  this,  and  possibly  a  single  jetty  on 
Galafatas  Shoal.  It  has  not  been  practicable,  with  the  f'juds  available, 
to  make  a  suEHcieatly  detailed  examination  for  a  detailed  project,  bat 
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ttie  work  woald  obvioaely  require  tiie  expenditnre  of  a  large  Bnm  of 
money.  la  the  abHeoce  of  sacb  a  perinaDent  iinprovemeDt  uie  annaal 
ezpeDditure  of  $60,000,  or  wbatever  aam  approximatiug  this  maj  be 
fonod  necessary  for  maintaining  across  the  inner  bar  wliatever  depth 
can  be  carried  acrosB  tbe  outer  bar,  is  recommended.  The  depth  wbieb 
conld  be  carried  across  the  enter  bar  at  the  date  of  last  survey  at  mean 
low  water  was  21.8  feet. 

Daring  the  past  fiscal  year  tbe  close  piling  of  the  shore  protection 
was  replaced,  and  the  mattress  filling  raised  above  high  water.  This 
work  was  extended  217^  feet,  tbe  trestle  and  tramway  approach  rebuilt, 
a  spur  20  feet  wide  and  80  feet  in  length  constructed  on  the  south  side  of 
it,  and  the  entire  eii>osed  face  of  work  revetted  with  brnsb-mattieMeB 
and  rock  ballast.  The  oater  end  of  Jetty  A  for  a  length  of  105  feet « 
tbe  sonth  side  and  1 26  feet  on  tbe  north  side  was  revetted  in  like  man- 
ner. Jetty  A,  tbe  wharf,  and  appliances  were  maintained  and  repaired, 
and  an  office  building  erected  near  the  site  of  the  works. 

Tbe  conlinnatioi)  of  tbe  work  of  dredging,  under  the  contract  witk 
Setb  N.  Kimball,  resulted  in  tbe  removal  of  16,387.75  cnbio  yards  <rf 
material,  widening  the  dreilged  cbannel  across  tbe  inner  bar  to  120  feet, 
and  increasing  tbe  depth  to  a  miuimum  of  24  feet  at  mean  low  watei, 
completing  bis  contract  August  9, 1884. 

Under  tlje  appropriatiou  made  available  Jnly  5,  1884,  a  contract  wM 
made  ior  tbe  continuation  of  the  work  of  dredging,  but  no  work  wat 
peri'ormed  by  tbe  contractor  und  bis  contract  was  auDullrd. 

Under  a  contract  with  Mr.  G.  W.  Adams  for  the  hire  of  tbe  suction- 
dredge  Bayley  for  three  months  at  a  cost  of  $3;{3.33  per  (lay,  dredging 
of  tbe  channel  across  the  inner  bar  was  recomnieuced  May  25, 1885. 

During  tbe  auspeosion  of  tbe  work  of  dredging  from  Augnst  9, 1881, 
to  May  25,  1885,  and  probably  to  some  extent  during  the  prosecution^ 
the  work,  the  channel  opened  under  contract  with  Kimball  was  par- 
tially i-eti)led,  reducing  its  depth  on  the  center  line  to  a  miuimum  of  20.4 
feet  at  mtau  low  water. 

Tbe  quantity  of  material  removed  by  the  dredge  Bayley  daring  the 
fiscal  year  ending  June  30,  1885,  was  30,982.6  cubic  yards,  increatiiog 
tbe  minimum  depth  on  the  center  line  from  20.4  to  21.8  feet  at  meaa 
low  water. 

During  tbe  period  from  -May  25,  1885,  to  June  30,  1885,  tbe  dredge 
worked  302  boum,  reckoning  fi'om  the  time  of  leaving  wharf  to  time  of 
retnruing  to  same,  which  gives  an  average  of  122.46  cubic  yards  per 
hour  of  actual  working  time,  at  a  cost  of  34^  cents  per  cubic  yard.  The 
cost  under  the  former  contract,  in  which  work  was  paid  for  by  the  cnbi* 
yard,  was  79.7  cents  per  cubic  yard,  and  tbe  price  under  tbe  last  con- 
tract, which  was  annulled,  was  74.74  cents  per  cubic  yard. 

It  is  proposed  to  apply  tbe  fuuds  remaining  on  band  aud  the  ^pn>- 
priation  asked  for  to  tbe  completion  of  the  works  of  shore  protectioa 
at  the  site  of  Fort  McKee  and  theconlinuanceof  tbe  work  of  dredging 
the  inner  bar  for  tbe  relief  of  navigation. 

This  work  has  been  in  charge  of  Assistant  Engineer  Hiram  Haines. 

The  funds  on  hand  will  be  exiiausted  before  tbe  close  of  the  present 
working  season.  Tbe  amount  asked  for  is  tbe  lenst  that  will  saffiee  for 
securing  the  jetties  and  shore  protection  against  destruction  from  th« 
Tiolent  storms  to  which  they  are  exposed,  and  for  dredging  the  inner 
bar.  The  completion  of  the  existing  project  leaves  a  necessity  for  con- 
tinuous dredging,  at  an  annual  cost  of  $50,000. 
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JlfoHdy  itatemmt. 

jBl;  1, 1881,  unonnt  avi^Uble $29,817  90 

Auoont  Appropriated  by  act  approTed  July  5,  1881 55,0(1(1  OO 

64,  B17  90 
July  1,  ltJS5,  unoant  expended  dnruifc  fieoal  yew,  ezolnaiTe  of 

oDtsUuding  liabilitiee  Jnly  1,  1884 $53,017  61 

JdI;  1,  1686.  oaWUnding  llabllltiea 9,383  S6 

6a,:!9B  87 

J»Iy  1.  1885.  amonni  available 22,418  03 

(AmoDDt  <<iBtiiiiated)  reoDlrcd  for  eompletion  of  exiating  protect 60,000  00 
AiDonDttfaatcanbeproSUblyespeDdediaflw«lyeareDdiDiiJaiie30,lB87    60,000  00 
Bubmitted  in  oonipliaDce  with  reqalremeDts  of  seotloii  3  of  river  uid 
harbor  acts  of  1866  and  1867, 


aTATISTICS. 

The  export  trade  of  this  harbor  1b  principally  carried  in  TFesels  of  large  capaoitr 
•fid  conieqnently  deep  draaght,  the  principal  article  of  export  being  a  bulky  inaterlar, 
lunber  and  timber. 

The  capacity  of  theee  Teeaela  aometimeB  exeeeda  1,800  tons ;  for  thte  reaaon  a  con- 
■dtrable  depth  of  water  over  the  bar  is  desirable. 

Daring  the  past  fiscal  year  there  were  entered  at  the  port  of  Pensacola  457  vesMis, 
nhoee  aggregate  tODoage  was  372.943  tons.    There  were  cleared  4S0  vesaels,  wboM 


9x ported  13,&Ul  bales  of  cotton  and  100,464,364  feet  B.  U.  oflomlierand 
Falae  of  Inporl*  and  txportt. 
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The  falling  off  in  Iheexporta  since  last  year,  and  the  coneeqnent  dimlnntioD  of  the 
■aatoin-honm'  rt-L-iiiple,  is  dne  l«  the  diminished  export  of  Itiiiiber. 
The  snpply  of  lamber  wbicbcaD  be  shipped  lb>m  this  port  is  equal  to  any  probabl* 
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[Tnitbd  States  Engtnbbb  Opfioe, 

Montgomery,  Ala.,  October  22,  1SS4. 

Sir;  Id  comitliance  with  letter  of  September  4, 1884,  from  office  of 
the  Chief  of  Engineers,  1  have  caused  a  preliminary  examination  to  be 
maile  of  the  inner  and  onter  bars  of  Penfiacola  Harbor,  Florida,  witfa  » 
view  to  ascertaining  whether  the  harbor  is  worthy  of  improvement,  and 
the  probable  cost  of  making  a  turtber  survey  and  report^  coint«niplated~ 
by  the  river  and  harbor  act  of  July  5, 1884,  and  including  the  project 
and  estimates  of  cost  of  improvements  proper  to  be  made. 

This  examinalinn  has  been  made,  under  my  direction,  by  Assistant 
Engineer  Hiram  Haines,  in  local  charge  of  the  improvement  of  PeoMk- 
cnla  Harbor. 

His  report,  which  is  transmitted  herewith,  gives  fully  and  specifle- 
ally  the  infornintion  required. 

^  In  my  opinion  the  harbor  is  worthy  of  improvement,  because  of  the 
conin>erciat  importance  of  the  port  of  Pensacola,  and  the  great  beoeflt 
to  commerce  which  will  result  from  the  deepening  of  the  channel  acrooa 
the  inner  and  outer  bars. 

The  cost  of  the  necessary  survey  is  estimated  at  $1,000. 

For  detailed  information  as  to  the  commerce  of  this  port  and  its  rela- 
tive importance,  attention  is  invited  to  the  commercial  statistics  aod 
statement  of  facts  furnishett  in  the  accompanying  report  of  a  '  ' 
engineer. 

Very  respectfully,  your  obedient  servant, 

B.  L.  HoziB, 


Certain  of  Ungineer: 


'  The  Chibp  op  Enoinbbbs,  U.  8. 


Pensacola,  (Ya.,  (ktabtrVt,  ISM. 
Sir:  Id  Bocordnnce  vith  tbi*  inHtructlons  coutaiued  in  your  letter  of  the  15tb  im- 


Btaut,  1  have  the  hoDor  to  report  that  in  puTsniitice  of  iiiHtriictioDB  from  UaJ.  A.  V. 
DaniTell,  CorpB  of  BngiDeerB,  United  States  Anny,  a  preliinioary  eiaminatioo  wm 
made  of  the  Outer  Bar  at  the  entrance  of  PoDsacola  HarlMir  in  Jnly  last.  A  gener^ 
Hirvey  of  the  entraiici>  to  this  harbor  waa  made  by  ine  in  I8i9,  embracing  a  detailed 
■DTvey  of  the  luner  Bar  and  channel  curves,  npon  which  wns  based  a  project  for  ita 
impnivemciit  bv  dredgiug  a  channel  :(00  ftec  wide  acrosa  the  Inner  Bar  for-the  imme- 
Hiate  relief  of  the  commerce  of  tbt^  harbor,  and  the  uonstruction  of  a  serieB  of  Jettiw 
oontlgiiouH  to  the  site  of  Fort  McRee,  for  the  prosvrvation  of  the  shore  line  at  that 
point  (which  wan  nutlergoing  rapid  abrasion),  as  a  stratetcic  position  for  the  defend 
of  the  harhor,  and  for  the  pnrposu  of  ))roducinc  such  a  regimen  of  the  ti<lsl  cnrrenta 
as  would  tend  to  itiaiutain  tile  dredged  chanDeT, 

The  prosecution  of  this  work  under  appropriations  snbseqnently  made  has  reenited 
Is  the  completion  of  Jetty  norki,  which  have  arrested  the  abrasion  of  the  shore-Iin* 
m%  Fort  McKee,  and  in  the  excavation  of  a  channel,  by  dredging,  VM  feet  wide,  aorow 
the  loner  Bar  to  a  depth  of  24  feet  at  mean  low  water. 

An  extension  of  the  j<^lty  worlis  is  now  in  progreas  of  couBtniction  for  the  pnrposB 
of  luorx  eA'ectually  proieutiug  the  shore-line  at  Fort  HcRee,  foe  the  ooinpletioa  of 
wbioh  a  HulBciuut  amount  is  now  available,  and  a  contract  has  been  made  for  the  eon- 
tinnation  of  t!ie  work  of  dredRing  the  proposed  channel  across  the  Inner  Bar  ander 
the  appropriation  made  available  July  5,  1884. 

Examination  of  the  Inner  Bar  sinoe  the  suspenaioD  of  the  work  of  dMdgiog,  under 
A  pnvioua  oontraot,  in  August,  1884,  shows  that  in  addition  to  th«  tUtei»Qon«ffiutad 
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bj  the  eiovatlOD  of  tbe  ohaonel  acroas  it,  a  cbauge  of  its  ooutour  liaa  hIm  reaulted 
frotn  adUplacemetitaud  redepoBit  of  material  disturbed  in  tbe  operation  of  dmIgiDg. 
lie  siupeiision  of  thia  wurk  la  also  attended  with  a  change  of  form  of  the  excavat^ 
■hannel,  oceaaioned  bj  its  side  slopes  aasnmin);  prematurely  the  angle  of  permauenl 
repots,  t«DdiDK  to  rcAll  it  partiallj,  mid  involving  work  for  its  removal  not  pnivided 
br  Id  the  original  estimates  of  the  cost  of  this  1<rauch  of  tbe  project,  increasing  in 
it*  amoGDt  BB  the  period  of  Its  BDspoDBion  extends.  Tbe  increase  due  tci  these  obangea 
of  tbe  form  of  the  bar  and  channel,  and  necessary  to  be  removed  to  complete  the  wurk 
M  propoaed,  it  ia  approximately  estimated  will  be  equivalent  to  35  per  cent,  uf  the 
qaaulity  originally  estimated,  or  about  £0,000  cubic  jrards,  and  will  cost  |-^,0D0  for 
iU  removal. 

The  preUminary  examiuatiou  of  tbe  Ooter  Bar  reported  to  iiaj.  A.  N.  Damrell,  Corps 
of  Engiueera,  U.  ».  A.,  Jnly  15,  1884.  shows  the  distance  aortws  it  between  the  25  feet 
ouTCB  to  be  3,UO0  feet,  the  miuimum  depth  upon  the  crest  of  the  bar  to  be  ^.  35  feet  at 
■man  low  nat«r,  and  the  amount  of  excavation  required  to  cut  a  chauuel  across  it 
3H  feet  wide,  affording  a  depth  of  24  feet  at  nieau  low  water,  or  tbe  same  deptb  as  is 
goatemplated  for  the  channel  across  the  Inner  Bar  is  estimated  to  be  80,000  cubic  yards. 
This  work  ia  more  exposed  than  that  on  the  Inner  Bar,  and  will  cost  about  |100,000 
fiK  its  exeontioD. 

It  U  ettimatud  that  the  c 
Htimate  of  the  coet  of  its 
Jalj  5,  I8S4,  will  be  |1,000. 

Tbe  commercial  statistics  of  the  port  of  Pensiicola  for  the  Uses)  year  ending  Juua 
X,  1884,  exhibits  the  present  extent  and  imporiauce  of  its  foreign  and  domesltc  com- 
iBSTBe.  It  will  be  obHerved  that  the  lannage  of  sailing-vessels  euteriug  this  piirt  eX' 
ceeds  that  uf  any  port  ou  the  Atlantic  and  Gulf  coast  between  Philadelphia  mid  tha 
Rw  Oraiidc,  iucfuding  Baltimore  and  New  Orleans. 

It  is  tbe  iioly  deep-water  port  on  tbe  Qatf  coast.  Vessels  drawing  over  30  fi>et  can 
load  aluatntide  tbe  wharves  of  the  city,  and  a  spacious  unchontgu  in  afforded  fur  v«s- 
nlsdrawing  'JH  feet  in  close  proximity  to  the  oity  and  uaval  station. 

The  nnmber  uf  vessels  that  uleared  frum  Pensaoola  with  a  partial  cargo,  nwing  to 
u  innifflcionl  deplb  of  water  ou  the  Inner  Bar,  from  July  1, 1883,  to  Hay  19, 18'M,  waa 
twenty-eight,  aggregating  3a,-227  tons.  When  leaving  port  all  of  these  vessi'U  drew 
lea  thau  31  fuel,  and  were  detained  severHl  days. 

In  addition  to  thu  above,  there  were  twenty-nve  vessels  with  fall  cargoes,  aggregat- 
iog  25.388  toHH,  aoddraniug  less  tbauSl  feet  of  wat«r,  which  weredetaiued,  lor  want 
oiiiifHcient  water  on  the  bar.  froai  two  tu  ten  days.  Tbe  nutnber  of  vmaelB  drawing 
n  feet  and  upwards  wbicfa  had  sailed  since  the  first  out  was  made  scniM  tbe  Inner 
Bu  Id  Jona  30,  1844,  was  nix.  aggregatitig  7,0rt5  tons.  Nu  vessels  have  lieeu  detained 
■iaee  the  Qrat  cut  was  made,  and  the  largent  cargoes  oflnmber  and  timber  ever  abipped 
tiT  steamer  or  aailing-vesHul  from  any  southern  port  have  sailf  d  from  Pf<uiiaauU  sinoe 
tbUtof  July,  11^. 

These  facts  are  the  best  evidence  of  the  practical  beneSttothe  oommerue  and  iiati- 
[stion  of  tbe  harbor  wbieb  has  thus  far  resulted  ftom  the  improvement  in  prf>gn'H3. 

Aa  the  site  of  one  uf  tbe  largest  aud  l>est  appointed  naval  utations  nf  tht^  ooiiiitiy, 
FnoMcola  Harbor  possesses  oonaequence  as  an  important  position  for  naval  operations 
IB  the  Onlf  of  Mexico. 

It*  geographical  position  relatively  to  the  comniHTce  of  tbe  Oulf,  itsproiiiuity  to  re- 
•oirees  nrhionform  the  material  of  war  as  well  as  of  commerce,  to  the  developmeiiluf 
■hloh  so  wonderful  a  momentum  is  now  being  imparted,  tbe  removal  of  a  groat  bnrrier 
to  tbe  commerce  of  Enrope  and  America  with  the  PaciHc  by  the  constniotiQU  uf  the 
Uthmiu  Canal,  the  rapid  extension  of  the  net-work  of  railways  in  tbr  Gulf  Stutes.  at 
■hicb  Penaacola  ie  an  important  t-trminns,  developing  the  capacity  uf  |>roducliuu  or 
■gricultural  values,  miniug  aud  uianufactiiriug  resources  of  thtse  Sratei,  will  at  no 
mnote  period  give  tf et  to  the  capacities  and  advantages  of  every  Qiilf  purt  which 
will  give  prominent  siguificanue  to  this  harbor.  Of  Ihe  prospective  commA'^o  nf  '.h* 
Ihlf  and  Its  reUtiun  to  the  futnre  uf  tbis  country  Lirutenant  Maury  saya^ 

"On  thin  ouuliuent  nature  has  been  prodigs'    "       '         -'  " 

lial  sea  she  ban  with  lavish  hand  gnmpeil  a  „  .         , 

physiosl  ci ten mHtaiices  which  make  uatious truly  great.  Here  she  has  laid  tbe  i 
tiOD  for  a  commerce  tbe  most  uiagnitleent  tbe  world  ever  saw.  Here  she  has  bniiigui 
"ithin  tbe  distance  uf  a  few  days  tbe  mouths  of  her  two  greatest  rivers.  Here  sbe  hn» 
pUced  in  close  proximity  tbe  natural  untleta  uf  her  grandest  river  haslns.  Wilb  un- 
heard-of  powers  of  production  these  valleys  range  through  all  the  produoiug  latitudes 
it  the  earth.  They  embrace  every  agricnlturnl  climate  under  the  sun  ;  they  arecagia- 
t>W  of  all  variety  of  produotions  wh'ch  the  world  tMwIdes  can  afford.  Ou  their  gn>eu 
tHMMu  rests  the  throne  of  the  vegetable  kingdom.  Here  comaieice,  too,  in  time  to 
•one  will  bold  its  oonrt. 
"Thethree  great  outlet*  of  commerce,  thedeltuuf  the  Mississippi,  the  mouths  uf  tlia 
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Hndaon  mad  Arouon,  ue  aH  vithia  S,000  nilM,  ten  iaj^  uil  to  Dkri«ii.  It  is  *  bar- 
rier that  Mparates  na  from  the  markets  of  600,000,000  of  people,  tliree-fonrtha  of  th* 
popnliitioD  of  the  earth.  Break  it  doirn  therefore  and  this  oountry  is  placed  midw^r 
between  Europe  and  Atia,  this  sea  beconteB  the  center  of  the  vrorld  and  the  focns  of 
the  nortd'H  oouimerce.     This  is  a  highway  that  will  give  vent  lo  commerce,  scops  fat 


e  ocean  that  are  now  unfrequented  and  almost  nnknown.     OU 
ohannoJs  of  tradu  will  be  broken  np  anil  new  one*  opened." 

Id  compliance  with  yonr  request  that  1  wotild  Btat«  whether,  in  my  opinion,  Um 
barlior  is  worthy  of  improvement,  and  to  give  fully  and  partioalarly  the  facts  and 
TeaBODS  npon  wbioh  I  base  aucb  an  opiniou,  1  would  respeotfally  state  that  I  am  of 
the  opinion  that  it  is  worthy  of  improvement,  and  sabmit  the  foregoiog  fact*  aad 
impressions  in  support  of  this  opiniou. 

Very  r«spMtxullj,  yonr  obedient  servant, 

H.  Haiku, 
A*»i*UnU  Eitginetr. 
Capt.  B.  L.  HoxiB, 

Corpi  of  Sngiwetri,  U.  8.  A. 


NHmbtr  a»4  ekaroeler  a/ vttteli  tittering  and  elaaring  at  the  port  of  PtfiiMooId,  flo. 

HBCAL  TEAB  1881. 


TCMSU. 

i 

Toaasge. 

FcirelKii 
ouioa.. 

Id.     Oot. 

In. 

In.   'out. 

Coutwta* 
lahsllwt. 

In.     OM. 

! 

MS 
104 
2SP 

.5S 

•i  4 

1     a 

38 

( 

n 

Jl.i! 

1.111 

■  I^IM 

W      434 

tu 

FISCAL  YSAK  1884. 


SI 

S«I,>H 

lOT.m 

» 

1i 

B 

S8T 

M 

11 

81 

84 

1.184 

wMsi 

<e 

%Tt 

88 

"• 

888 

l|    181 

bubtky  of  outbb  and  inn£b  babs  at  the  entbancb  of  pbnsa- 
ool.a  habbob,  plobida. 

United  States  Enoinbbb  Ofpioe, 

Montgomery,  Ala.,  January  30, 1885. 
Sib:  In  oomplianoe  with  letter  from  the  ofBce  of  Chief  of  EogiDeen, 
dated  November  21,  1884, 1  have  the  honor  to  submit  the  following  re- 
port upon  the  sarvey  of  the  oater  and  inner  bars  at  the  entrance  of 
Fetisacola  Harbor,  Florida  (see  section  9,  river  and  harbor  act,  July  5, 
18H4). 

INNBB   BAB. 

In  November,  1876,  by  direction  of  the  Chief  o/  Hngineere,  the  flrat 
examination  of  this  harbor  was  made,  with  a  view  to  the  removal  of 
certain  wrecks  therein  which  were  thought  to  be  tbe  caase,  to  some 
extent,  of  the  shoaling  of  the  main  channel  inside  the  bar  to  21  feet  at 
low  water.     Examination  was  made  by  M^.  A.  N.  Damrell,  and  under 
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bis  direction  an  appropriation  of  (20,000  was  expended  in  the  remoral 
of  these  wreckB.  The  removal  of  the  wrecks  was  commenced  daring 
the  fall  of  1878,  and  completed  iu  December,  1879.  In  that  year  a  surrey 
of  the  entrance  to  the  harbor,  for  the  purpose  of  ascertaining  the  extent 
and  probable  cause  of  the  Bhoaling  of  the.  main  channel  south  of  the 
Middle  Grounds,  was  made  under  tiie direction  of  Major  Damrell,  and  a 
project  submitted  by  him,,  which  was  referred  to  the  Board  of  Engineers 
for  Fortifications  and  for  lliver  and  Harbor  ImprovementJi.  This  Board 
reported,  under  date  of  February  12,  1881,  snbstantially  approving 
Major  Damrell'a  project,  and  recommending  in  detail  the  work  which 
has  since  been  done. 

The  Board  say : 

The  eDtrance  way  to  PensaoolB  Baj,  Florida,  lyiug  betireeii  the  west  end  of  Santa 
KoM  lalADd  auil  tli»  main  shore  oppusite,  is  about  a  milu  in  width.  Hiddle  Qronnd 
•boal  divides  its  cbannel,  presain);  the  deeper  water  towards  Foil  MoRee,  while  tho 
■wuh  chanael  flows  in  close  proiimit;  b>  the  island.  The  bar,  If  miles  outside  of 
tbe  foru,  connects  with  the  south  shore  of  Santa  Rosa  Island,  through  East  Bank, 
~ '  with  the  west  beach  through  Caucus  Shoal.  At  low  water,  ao  far  as  our  nioords 
"  has  always  admitted  vessels  of  22  feet  draught. 
''  recently  a  greater  depth  was  obtained  io  the  chaanel  inside  of  the  bar.  But 
n  [Dis  time  the  Middle  Gniiind  has  stretched  southerly  to  unite  with  the  east  end  of 
Cancns  Shoal  by  a  sanil  deposit,  reducing  the  channel  depth  from  4  fathoms  to  31  feet, 
with  a  tendency  to  further  obstrnction  if  the  caose  be  not  arrested. 

To  oomprehend  more  fully  (Lis  chatioel  disturbance,  it  will  be  necessary  to  refer  to 
its  pMt  progress,  so  far  as  the  maps  in  our  pussessiun  furuish  information  in  referenoe 
thereto.  Now  we  know  that  as  early  as  1855  the  main  shore  lioil  been  so  much  abraded 
H  to  expose  the  foundations  of  the  pan  coipe  of  Fort  McRee.  The  Coast  Survey 
<h>rt  of  soundings  of  lri5<)  shows  a  deposit  between  tbe  Middle  Ground  and  Caucos 
Shoal,  with  least  depth  of  19  feet  upon  it,  and  leaving  but  a  narrow  channel  on  either 
■ide,  giviDg  34  feet  water.  Between  the  years  lBJ5-'tiO  the  work  of  restoring  the  Ho- 
Bee  uore  was  prosecuted  by  means  of  short  jetties,  which  proved  effectual  lu  refano- 
ing  the  beacb  to  a  certain  extent.  As  these  Jetties,  however,  did  not  extend  down  to 
Ike  bottom  of  the  chantiel,  the^-  were  gradually  uudermined,  and  finally  disappeared 
ftom  view.  We  have  no  •oondings  to  show  their  effect  upon  the  channel,  but  doubt 
if  their  length  was  sufficient  to  restore  its  normal  condition.  At  any  rate  the  CoMt 
Soivey  chart  of  1864  shows  the  same  deposit  iu  the  chauuet-way  as  above  noticed, 
■ouked  by  a  bnoy  with  an  indicated  depth  of  19}  feet,  but  apparently  connected  with 
the  Ulddfe  Ground.  Since  that  date  the  western  shore  hnsbeen  receding  with  aoon- 
■tsnl  progress  nuti!  the  low-water  hue  has  reached  the  gateway  at  the  rear  of  Fort 
UcRee.  the  masonry  of  which  baa  nearly  all  fallen  down  by  being  uudermined.  The 
34-fbat  channel  curve  has  moved  west  and  south  from  400  to  500  feet  on  the  ohannelside 
•fCaucnH  Sboal.  But  this  change  has  not  been  carried  to  the  east  eud  of  the  shoal, 
is  both  the  24  and  21  foot  bottom  curves  sweep  around  to  the  north  and  join  the  Mid- 
did  Ground.  It  would  seem  that  tbe  outflowing  water  reaching  this  deep  bend  hai 
not  anfflcient  eroding  power  to  cut  through  the  compact  formation  of  the  shoal,  ex- 
Mpt  by  a  slow  abrasion,  and  that  the  living  force  of  tbe  portion  turned  eastwwd  la 
too  [or  cheeked  to  remove  the  deposit  which  now  obetrncts  the  channel. 

ir  the  west  shore  can  be  tixed,  remedial  meMnree  may  be  ioetituted  to  recover  the 
former  depth  of  water  iu  the  chanael,  thongb  it  seems  probable  that  tbe  progreaa  of 
thet-roeioQ  already  made  in  a  wesWly  diiection  will  somewhat  ehaoge  it«  Hnes  in 
appniaching  and  crossing  the  bar. 

In  conoinBlon,  the  Board  are  of  opinion  that  the  west  shore  of  theentraaoe  to  Fen- 
sscelaBay  should  be  protected  from  further  nbrasioo  for  the  following  reasons: 

(1)  The  preaervntioti  of  a  site  for  batteries  needed  for  defensive  purposes.  This  is 
a  matter  the  more  important  that  Pensacola  has  a  navy -yard  t«  be  protected  in  ad- 
dition to  its  valuable  oommercini  interests,  and  that  it  is  a  good  harbor  of  refuge  ob 
the  Golf. 

(S)  To  arrest  tbe  movement  westward  and  southward  of  the  ohannel,  which  by  turn- 
ing too  ahmpTly  tbe  ebbing  onrreut  as  it  apprnacties  the  Caucus  Shoal  cheeks  its  flow 
ud  leads  to  the  formation  of  a  deposit  from  Middle  Ground  across  the  channel. 

The  Board  fiirlher  recornmends  that  a  en'  be  made  by  dredging  throngh  the  recent 
deposit  at  the  entrance  of  the  harbor  approximately  nn  a  line,  DD,  with  the  augges- 
tiOD,  however,  that  the  local  eDginenr  should  determine  its  position  more  ocourmtely 
h»  •  ™— _.i r  -nrrent  observations  in  the  immediate  vicinity. 
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In  accordaoue  with  theee  recommeudatioTiN,  work  baa  been  continued 
to  the  preaeut  time  and  tbe  abrasion  of  tbe  west  shore  bus  been  suooess- 
fiiUy  arrested.  The  dredging  of  the  cbauuel  across  the  inner  bar  has 
not  ypt  been  completed. 

lu  bJH  annual  report  for  18^4  Major  Damrell  saja: 

The  condition  of  the  improvemeDt  on  tbe  JuiteSO,  1894,  i»  aa  follows: 

A  cbannel  80  feet  in  width  bas  bben  dredged  across  tbe  "  Inner  Bar,"  Laving  a  mia- 
imniD  depth  at  mean  low  wnler  of  US^  feet,  and  attonliii([  a  paasace  at  mean  hijlli 
water  for  vesiiela  drawing  'M  I'eet  and  leas,  at  the  maximum  ilrau);ht  that  can  at  aof 
time  be  carried  across  the  outer  bar. 

The  draught  of  vesseln  Ipaving  the  harbor  having  hei^tofore  b*en  mstrictwl  to  SSH 
liBet  OB  a  maximum,  owing  to  the  obstruction  preseated  by  the  Inner  Bar,  and  tbe 
oharaoter  of  vessels  entering  this  harbor  consisting  large  If  i)f  a  class  ezoeedinE  tbat 
draught  when  fully  loaded,  much  relief  in  iiBbrded  its  cnrnmercu  in  thns  rendering 
available  a  greater  currying  uiipacit^  aud  facilitating  the  departul'e  of  vexaelii. 

The  conilttion  of  the  jett;  works  as  completed  is  NulMtaiitial,  and  Cbejr  appear  (»pa- 
ble  of  resistiug  in  their  iireaent  state  thr  Hhocks  uf  any  tttorm- waves  to  which  tfaef 
are  liliely  to  tw  subjected ;  but  aa  their  permanence  depends  cbiefly  upon  their  [»«- 
tection  from  the  tere<Ii>  and  lateral  sconr,  their  condition  is  liubic  tii  be  rapidly  im- 
paired unless  anch  protection  is  afforded.  Thii  uiont  pfmitive  pruti-clinn  wiinld  be  Uie 
advance  and  niaiuleuauce  of  the  beach  around  them,  excluding  tlie  wut<.-r  frum  con- 
tact. NuHTly  the  entire  line  npun  the  south  sidii  ol'  the  main  jetty  is  ain-ady  fally 
protecti'tl  in  thin  manner.  Tbe  permancy  of  the  work'  would,  therefore,  be  beat  ■»- 
cured  by  their  own  efflcienoy  in  accomplishing  this  result. 

It  is,  however,  very  obvious  thai  with  the  most  faviirablf  rcHulra  in  thiBmip«<(il 
that  rsD  be  reasiinably  antieipsted  »  part  of  this  work  will  be  ext>osed.  For  Bnch 
exposed  part  a  revetment  of  brush- luattn^ses  riprupped  with  ruck  ballast  will  have 
tu  be  made.    The  advauro  uf  the  boacb-liue  un  thu  south  Hide  of  .letty  A  is  m>v  950 

Therp  has  been  an  advance  alw  of  the  12,  18,  and  24  foot  curves  of  the  weieni 
oliannel  slope  fronting  tbe  sbnre-line  aouth  of  tbu  jetty  works,  by  which  the  cimligB- 
raliou  of  tbe  contunr  of  ihin  slopr  has  been  favoralily  altered. 

Tbn  Hbore-line  north  of  thiH  work  contignouH  %o  Furl  McRen  has  not  matfrially 
«hartged.  The  line  of  bcooh  north  of  the  entrance  to  thn  lngi>oii  for  three-qnarliirs  of 
a  mile  in  the  direction  of  tb«  light-hongi>hftiirfet*dud  under  tbe  effect  of  stJirm-wave*. 

As  a  result  of  tbe  recent  examination  and  survey  it  if  fouad  tli»t 
the  dredged  chaiiuel  bas  silted  up  to  some  extent,  about  6,200  ciitne 
yards  baviug  beeu  deposited  since  the  sueijjeniiioD  of  work  of  dredging, 
Angust  9, 1884,  and  about  3,000  cubic  yards  having  entered  the  cut  by 
the  fall  of  tbe  side  slopes  to  a  Hatter  inclination. 

It.  is  to  be  remarked  that  Mtum  tlie  commencement  of  work  on  shore 
protection  at  Fort  McUee  tbe  24  tbot  channel  curve  has  made  little  or 
no  progress  into  the  Caucus  Shoal,  although  tlio  middle  Ground  Shoal 
has  moved  down  directly  toward  the  dredged  cut  about  lOO  feet,  it» 
18-foot  curve  having  advanced  that  distance.  It  is  reasonable  to  sup- 
pose that  the  gradual  advauce  of  the  west  shore,  afi'ected  by  the  ex- 
tension of  tbe  shore  protection,  would  eventually  restore  the  original 
condition  of  things  existing  before  the  washing  away  of  thi8  shore, 
and  enable  the  dredged  channel  to  maintain  itself.  Bhonld  the  eroeioB 
of  Caticna  Shoal  and  the  southward  movement  of  the  Middle  Oroond 
ctnitiuae,  a  new  oliannel  will  be  cut  through  Gauuus  Shoal  and  the  old 
one  will  be  obliterated.  This  would  be  a  radical  disturbance  of  a  here- 
tofore conservative  harbor  entrance;  would  turn  the  direction  of  en- 
tranoe  toward  comparatively  shallow  water  in  the  Qulf,  aud  would  dii- 
lodge  and  move  in  this  direction  a  great  quantity  of  aaud  from  the 
eroded  channel.  Serious  complications  must  accompany  the  «blitet&- 
tioD  of  the  old  with  the  formation  of  the  uew  ebannel. 

OUTKE  BAR. 

Atteutiou  Las  uot  heretofore  been  directed  to  the  Outer  Bar,  com- 
|>laiBt  having  beou  made  exclusively  of  tbe  shoaling  of  the  main  obaa- 


APPENDIX    P EEPOET    OF   CAPTAIN    HOXIE.  1321 

nel  iDside  the  bar,  which  preveuted  the  entrance  of  vessels  that  could 
paes  the  Outer  Bar.  The  Coast  Survey  chart  of  1857  (the  soandings 
tftken  in  1856)  shows  adeptfa  of  3|  fathoms,  or  22J  feet,  over  theOater 
Bar.  The  survey  DiadeinI884,iiiiderMajorDatnrell'scIirections, shows 
23  feet  over  this  bar,  uud  the  recent  examination  and  survey  a  scant  22 
feet.  Dnring  nearly  thirty  years  this  bar  appears  to  liave  remained 
sensibly  constant  in  position  and  with  nearly  the  same  depth  over  U. 
There  is  no  reason  whatever  to  suppose  that  a  dredged  channel  acros» 
this  bar  would  maintain  itself.  It  would  be  necessary  to  maintain  it  by 
continual  dredging  or  by  expensive  works  of  contraction.  The  exca- 
vation of  a  channel  24  feet  in  depth  at  mean  tow  water  and  300  feet 
wide  across  this  bar  by  dredging  will  require  the  removal  of  85,400 
cubic  yards  of  material.  Dredging  in  this  locality  is  hazardous  and 
uncertain,  and  the  amount  of  material  to  be  removed  annually  to  main- 
laia  such  a  cut  cannot  be  estimated. 

Works  of  contraction  on  Gaucns  Shoal  aud  East  Bank,  to  maintain 
this  depth  on  the  Outer  Bar  by  directing  a  greater  volume  of  the  ebb 
flow  across  it,  should  not  be  undertaken  before  the  difficulty  inside  the 
bw  shall  have  been  overcome.  It  may  t>e  necessary  for  the  latter  |)nr- 
pose  to  diminish  the  Sow  over  Oancus  Shoal  and  deflect  the  ebb  car- 
rents  into  their  former  cbauueL 

BEOOHBfBNDATIONS. 

It  is  recommended  that  the  wo^k  of  dredging  the  channel  across  the 
I»ner  Bar  be  completed  aud  the  shore-line  at  Fort  McRee  be  gradually 
advanced  as  heret4>fore,  noting  the  effect  upon  the  channel  car\'e8,  and 
being  governed  by  this  in  tlie  extension  of  the  work.  Should  other 
work  be  fonnd  necessary  to  re-establish  the  original  direction  of  th» 
tidal  onri'ent,  a  separate  estimate  can  then  be  presented. 

To  complete  the  dredging  of  the  channel  across  the  Inner  Bar  with 
tide  slopes  of  1  upon  20  will  require  tlie  removal  of  76,700  cubic  yards, 
of  which  53,500  cubic  yards  are  provided  for  under  existing  contract, 
leaving  23,200  cubic  yards,  for  which  an  appropriation  Is  required.  It 
is  not  probable  that  these  Rlnt)e8,  in  shifting  sand,  which  are  steeiwr 
than  the  natural  slopes  of  surrounding  shoals,  will  be  permanent,  bat 
they  may  serve  the  purpose  intended  for  the  present. 

RSTIMATBS. 

Far  oomplttting  the  dredging  aorosi  tbe  loner  Bar,  93,'200  oubic  yardH,  at  tl 

jeronbjo  yard |23.a0* 

fit  oontinning  tbe  work  of  Bhore  protection  of  Fort  UoBee S0,00( 

Baglneering  and  •uperinteDdeooe &,0M 

Total «,!»• 

Tbe  work  is  aitaated  in  the  collection  district  of  Fensocola,  Fla..  nbich  in  tbti  porL 
ef  entry,  and  near  Pengacola  light-honse  and  Forte  Piokenaand  BarrMKWS. 

COUBTEBCIAL   STATISTICS. 

lo  the  language  of  my  predecessor,  Major  Damrell : 

The  huboT  of  Ponaaoola,  Fla.,  is  i]adoiibt«dlj  the  flneat  harbor  on  the  Oalf  of 
Hexioo.  It  covdnao  areaof  over20Bqiiaremilea,  with  atupledepthuid  good  anchor- 
age gronnd  ;  ia  perfectly  landlocked  and  euey  of  ooceas.  Penaacola  in  tbe  port  of 
entry.  The  commerce  of  this  port  consiBt«  altnoat  exclnaively  in  tbr  pxportatinn  of 
tlnbtt  and  Inniber,  principally  to  foreign  countries,  and  ia  mostly  carried  on  in  ves- 
aatt  of  heavy  dranght , 


^dJvGooglc 


1322      KEPOET  OF  THE  CHIEF   OP   ENGINEERS,  V.  8.  ABMY. 

Id  this  harbor  JB  slao  located  a  United  Statea  navy-ystd,  th«  ODly  od«  od  ths  Qmlf 
of  Mexico,  and  this  fact  alone  wnnid  make  the  preservation  of  a  deep  chaiiD«l  tbroogh 
its  entrance  a  work  of  aatioaal  importauce. 

The  prelimiuary  report  ot'  Mr.  H.  Haines,  asBistant  engineer  in  charge 
of  this  improvement,  gives  in  detail  tbe  commercial  atatistics  of  this 
harbor.    It  will  be  observed,  he  says : 

That  the  tonoaKs  of  sailing  vessels  entering  thie  port  exceeds  that  of  an^  port  of 
tbe  Atiantio  and  Gnlf  coasts,  between  Phil^elphia  ftod  the  Bio  Graude,  inclq^ng 
Baltimura  and  Keir  Orleans.  It  is  the  only  deep-wal«c  port  OD  the  Gulf  coast ;  Tea- 
sels drawing  over  20  feet  can  load  alongside  the  wharves  of  the  city,  and  a  sDaoioat 
anchorage  is  afforded  for  vessels  drawing  36  feet,  in  close  proximity  to  the  city  and 
naval  atatloo. 

Valnoof  imports,  1884 *M.10l  tf 

Valneof  exports,  1H84 3, 035, 2M  06 

Tonnage  of  vessela  entering,  1684 Ions..  348,640 

Tonnage  of  vessels  cleared.  1:«4 do...  350,3(8 

Cnstom-hoDse  receipts,  1884 - 66,749  U 

I  transmit  herewith  tlie  report  of  Mr.  Hiram  Haines,  assistant  engi- 
neer, and  three  tracings*  of  surveys. 

Very  respectfully,  yonr  obedient  servant, 

B.  L.  HoxiB, 
Captain  of  Engineeri. 
Tbe  Chief  op  Emoinef^s,  U.  8.  A. 
(Throagh  Lient.  Col.  D.  C.  Houston,  Corps  of  Engineers,  U.  8.  A., 
8npervising  Engineer.) 

(Flnt  liiilorHmsnt.J 

Jaokbonvillb,  Pla.,  FettrvMry  3,  1886. 
Bespeotfolly  forwarded  to  tbe  Chief  of  Engineers. 
This  report  does  not  propose  any  change  in  the  existing  pn^eot  for 
the  improvement  of  Pensacola  Harbor,  which  has  reference  only  to  tbe 
Inner  Baij  and  the  preservation  of  tne  west  shore  at  tbe  harbor  ea- 
trance.    iNo  project  is  submitted  for  tbe  improvement  of  the  Outer  Bar 
D.  C.  HousTow. 

Lieut.  Col.  Engineera, 

Bvt.  Col.,  u.  a.  A. 


RBFORT  OF   MH.  HIRAM    RAINES,  ABSI8TANT   KNaiNBBB. 

PlCNfiACOLA  Hakbor  Iuprovburnt, 

January  U,  18(B. 
Sib  :  Id  pursnance  of  tbe  instnictloDS  contained  in  yonr  letter  of  the  I7th  nltimo.  I 
have  tbe  honor  to  report  that  I  have  made  a  snrvey  of  the  inner  andonterban  at  the 
entrance  of  Pensacola  Harbor,  Florida,  from  which  has  been  projected  the  incloMd 
map  and  profiles  and  the  subjoined  estimat«s  dednced. 

Soaniiings  were  taiinn  upon  the  center  and  exterior  lines  of  the  proposed  channel 
across  tbe  Inner  Bar,  of  which  profllos  are  given,  und  upon  lines  oorreapouding 
with  the  centers  of  the  three  cnt«  mbde  aoro»s  the  bar.  shown  by  dotted  lines  in  the 
'  )ur  map,  and  transversely  tfarouahoiiC  its  length.  Several  lines  were  sonnded 
IS  the  Inner  Bar;  that  corresponding  with  the  Une  of  the  present  ship-ohuinal  ap- 


xing  the  moi 
roire  1>  giv. 


.  „  Sextant  observattonH  were  taken  at  freqaent  intervals  npon  each 

line  of  sonDdingn  to  determine  The  position  of  changes  of  depth, and  all  sonndiogs 
were  reduced  to  mean  low  water. 

The  completion  of  the  proposed  channel  across  the  inner  Bar  300feetwidetoit4  feet 
depth  at  mean  low  water,  witb  slopes  30  to  I,  will  require  the  removal  of  76,700  cnbie 
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Tud»  of  niktMial.  Of  this  amount  6,900  oablo  yards  have  been  depoeited  in  the 
dndged  channel  since  the  suspension  of  the  work  of  dredging  Augnst  9, 1BH4,  about 
10,000  eubio  yards  deposited  during  the  operation  of  dredging  upon  reverse  sides  of 
the  proposed  channel  at  each  end  by  the  tidnl  ciirreDta  which  were  diagonally  »"~~" 


it,  SDd  About  8.000  ciibio  yards  accruing  rrom  a  reduction  of  the  angle  of  the  slopes 
■■■  ■     ■  .of  leril  was  based  to  20  to  1,  which  observatioD 

ivation  required.  It  is  probable  that  this 
sngle  will  have  to  be  stdl  further  reduced  to  attain  sinpes  of  permanent  repose.  The 
deposit  in  the  droilged  channel  is  derived  from  theadJao<  ut  material  dislodced  by  the 
eontoot  or  motion  of  passing  vessels  and  by  the  sloping  of  its  sides  under  the  ootion 
of  storm  waves. 

The  amount  allotted  for  this  work  of  tbe  appropriation  made  available  for  Improv- 
iog  Pousacola  Harbor  July  6,  tH84,  was  (J0,000,  which,  at  75  cenis  (T)  per  cubic  yard, 
tbf  price  at  which  the  contract  for  the  continuation  of  the  work  of  dredging  was 
inu)«,  will  removH  about  ri3,500  cubic  yards,  leaving  t£),200  cubic  yards  to  be  pro- 
Tided  f',r. 

The  excavation  of  a  channel  across  the  Outer  Bar,  300  feet  wide  to  a  depth  of  24  feet    . 
■t  mean  low  water,  with  an  allowance  of  1  foot  for  back  lilting,  will  require  the  to- 
moval  of  85,400  cnbio  yards  of  material. 

It  is  estimated  that  the  cost  of  completing  tbe  esoavation  of  the  channel  accoM  the 
Inner  Bar  and  the  excavation  of  a  channel,  as  specified,  aoroas  the  Outer  Bar,  will  be 
M  follows : 

13,!00  cubic  yards  of  dredging  on  Inner  Bar,  at  |1  per  cubic  yard $23,300 

B6,4D0  cnbic  yards  of  dredging  on  Outer  Bar,  at  |l.2S 106, 7M 

Statiatios  and  facts  relating  to  the  present  and  prospective  commerce  of  PenMool^ 
TU.,  are  embodied  in  my  report  of  Oot4>ber  20,  1684,  upon  the  preliroinary  survey  of 
tb*  Inner  and  Outer  bore. 

Tory  respectfully,  your  obedient  serTant, 

H.  Ha  INKS, 

Capt.  B.  L.  HaxtB,  A-urittUHl  Bnglnttr. 

Corpt  cf  EKgineert,  V.  3.  J. 


P15. 

preliminabt  examination  of  clgab  wateb  habbob,  flobida- 

United  States  Enqinbeb  Offioe, 

Montgomery,  Ala.,  OeU^)a-  30,  1884. 

BiK:  In  oompliauee  with  letter  from  the  OhiefofS!ngiDeer8,dated  Sep- 
tember 4,  1884, 1  have  oaased  a  prelimiiiftry  examination  to  be  made  of 
Otear  Water  Harbor,  Florida,  as  provided  for  iu  section  9of  the  river  and 
harbor  act  of  July  6, 1884,  for  the  purpose  of  aecertaiotng  whether  the 
harbor  is  worthy  of  improvement,  and,  if  such  be  the  case,  tbe  cost  of 
making  the  further  survey  and  report  contemplated  by  the  act,  inclad- 
iog  the  project  and  estimate  of  coat  of  improvements  proper  to  be  made. 

Owing  to  the  fact  that  no  record  has  been  kept  hitherto  of  the  com- 
merce of  this  harbor,  it  is  not  practicable  to  give  accurate  informatioB 
respecting  the  present  and  prospective  commerce,  but  from  facts  ascer- 
tained fivm  other  sources  I  am  of  the  opinion  that  this  harbor  is 
worthy  of  improvement,  provided  a  farther  detailed  survey  and  exam- 
inatiou  shall  show  that  such  improvement  can  be  made  at  a  cost  fairly 
proportionetl  to  tbe  benefit  to  be  derived  tbereftvm. 

The  cost  of  snch  survey  is  estimated  at  $1,500,  incladiog  a  reconnais- 
sance of  the  entrances  through  Anclote  and  Saint  Jo8e|>h's  bays  and 
tlie  KaiTowB  into  Boca  Ciega  Bay. 

This  examination  has  been  made  under  m^  direction  by  Assistant  En- 
gineer Uiram  Haines.  The  report  ofMr.  Haines  is  transmitted  herewith, 
&nd  gives  such  facts  as  he  has  been  able  to  collect  resfteoting  tbe  re- 
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Boarceeof  tbecoQDtry  to  be  benefited  by  the  projected  improyemeDt,  aw 
tbe  present  and  prospctive  demands  of  commerce. 

For  detailed  information  attention  is  invited  to  this  report, 
A  sketch  sbowiDg  genera)  features  of  the  harbor  is  transmitted  here 
vith. 

Very  respectfully,  voor  obedient  servant, 

B.  L.  EoxiB, 
Captain  of  Engineeri. 
The  Chief  of  Enqxitkbes,  U.  S.  A. 


BKPORT  Oil    Mft.    HIKAH    BAINKS.    ASeiSTANT   ENOINBKfU 

Tampa,  Fla.,  Ootofrer  25,  1864. 

6ir:  IncumpliaucewiibtbeinilTuuliunscuDtaiQedinyaiirlelteraf  thnl5tb  iustoat, 
1  li«Ye  made  a  preliminnry  inveatixation  of  facts  respecting  C1«ar  Water  Harbor, 
Florida,  aod  have  the  boDOT  to  report  that  I  find  ittobp  worthy  of  adetailedHnrraf, 
with  a  view  to  it«  iinprovemunt. 

This  harbor  is  situated  od  the  went  cuaat  uf  tlondik,  about 'JO  miles  north  of  the  on- 
trance  toTamiia  Bay.  It  in  froro  1  tu  'Jiinilua  wide,  having  tbree  principal  outrauoea, 
aflbrding  IWim  5  to  8  fei,'t  depth  of  wat«r  at  mean  low  tide — tbp  lareeat  opening  into 
Saint  JuMph's  Baj',  tbe  next  in  importance  between  Bog  Island  and  Clear  Water  K«j, 
and  the  other  hetweeu  Clear  Water  Ke;  and  Sand  Ke;. 

There  are  also  five  or  six  smaller  islauda  situated  inaide  of  the  sound  between  the 
lower  entrances,  aud  a  shallow  channel  conuecttug  the  lower  part  of  the  harbor  b; 
a  narrow  passage  willi  Bnca  Ciega  Bay.  The  comnierce  of  the  harbor,  which  ts  ra^ 
idly  increaxing  in  mngnltiide,  consists  chiefly  in  nea-iHland  col.t.on,  fmits.  vegetahlr«, 
and  cattle,  and  is  carrifd  on  with  one  or  two  Mteauifrs  and  nameroos  sailing  tpsb^ 
•f  light  draught,  plying  between  it  and  Cedar  Knys,  Tampa,  Key  West,  aud  otker 
•oast  ports. 

It  also  serves  as  a  harbor  of  refuge  for  HHbing-sinacks  and  other  craft  engaged  in 
•oBBt  traffic  from  various  poKs  on  the  linn  of  the  Oalf  coaat  frnni  Mobile  to  K»y 
West. 

There  having  hei'etofere  been  no  reuord  kept  of  the  uomiueree  of  this  harbor,  •>» 
definite  or  detailed  commercial  statiatios  relatJDg  to  it  cau  be  gathered.  The  pu^a- 
lation  of  Hillsborough  County,  In  which  it  is  situated,  is  about  1,000,  the  distribntion 
•f  which  is  comparatively  thick  on  that  part  of  the  ooaat  atretehing  from  Aoolote  la 
the  town  of  Clear  Water  Harbor;  and  this  regibn  is  fast  beooming  filled  with  imai- 
granls  from  the  Northern  Stal«s,  and  the  orange  culture  aud  trade  assumuig  large 
proportions. 

It  is  estimated  that  the  cost  of  a  detailed  survey  and  estimatoof  the  coit  of  impmr- 
ing  Clear  Water  Harbor  and  its  entrances  from  tbe  Gnlf  will  be  tl,liOO.  and  should  alao 
•mbraoe  a  reconnaissance  of  the  entrances  through  Anolot«  and  Saint  Joseph  bays 
and  "The  Narrows"  into  Boca  Ciega  Bay.  1  have  in  tbe  course  of  preparation  a  oup 
•f  this  harbor,  showing  its  general  features,  which  will  be  submitttd  by  the  iiviX 

Very  respectfully,  your  obedient  servant, 

U.  Hainks, 
A»a*UaH  ifafiaMT. 
Capt.  B.  L.  HoxiK, 

Corp*  of  Engineen,  U.  S.  A. 


flubvrt  of  olba.b  wateb  habbob,  plobida. 

TJnitbd  States  Ehgikebe  Opfiob, 

Montgomer}/,  Ata.,  February  14, 1686. 
SiB:  I  have  thehooor  to  stibmit  the  foUo^ring  report  of  a  survey  made 
pursuant  to  section  9  of  the  river  and  harbor  act  approved  July  5, 1881, 
of  Clear  Water  Harbor,  Flonda, 
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Olear  WHt«r  Harbor  is  a  aballow  aonod  at  the  bead  of  Saint  Joseph's 
Buy,  OD  tbe  west  coast  of  Florida,  tbe  town  of  Clear  Water  Harbor,  at 
i»  npper  extretnity,  being  almost  dne  west  from  Tatopa.  The  harbor 
ia  formed  by  Clear  Water  and  Sand  keys,  lying  off  tbe  mainland  at  a 
distance  of  19  miles,  and  communicates  with  tbe  Gulf  of  Mexico  tbrooek 
%int  Joseph's  Bay  and  through  two  passes  linown  as  Big  and  LituA 
Clear  Water  passes. 

A  considerable  coasting  trade  has  grown  up  on  tbe  west  coast  of 
Florida  between  Cedar  Keys  and  Clear  Water,  and  other  villages  be- 
tween these  points,  through  Saint  Joseph's  Bay  and  Clear  Water  Har- 
bor or  Sound.  Channels  are  available  giving  between  5  and  6  feet 
depth  of  water  at  mean  low  tide  except  at  the  points  indicated  for  im- 
pivvement.  Daring  the  prevalence  of  stroug  eiuiterly  winds  this  depth 
may  b*>  reduce*!  to  a  little  less  than  4  feet  throughout  tbe  whole  of  Clear 
Water  Bound.  It  is  not  proposed  to  provide  for  such  an  emergency, 
but  to  improve  the  principal  channel  so  as  to  give  5^  feet  of  water  at 
ordinary  tow  tide.  This  will  accoinmodatv  tbe  largest  of  the  vessels 
now  engaged  in  the  coasting  trade  at  this  point.  Tbe  localities  where 
the  improvement  of  the  channel  is  required  are  shown  upon  the  accom- 
panying map.' 

The  improvement  will  require  the  removal  by  dredging  of— 

H,070  ciibio  Tarda  of  eand  and  shxll  mnd,  the  cost  of  whicli  at  At  cents  per 
yard  will  be <9,628  W 


t.  for  eDgiDttering  &uil  contiugeut 


Total  coat lt,l>63  M 

I  am  of  the  opinion  that  tbe  harbor  is  worthy  of  improvement  at  least 
to  tbe  extent  of  this  expenditure.  It  has  a  rapidly-growing  trade  with 
Osdar  Keys,  in  which  numerous  vessels  are  engaged.  The  largest  of 
these  is  the  steamer  Oofemor  Safi'ord,  ol*  :^60  tons  burden,  a  new  ves- 
s^  built  by  the  Golf  Steamboat  Company  for  this  trade.  She  make* 
two  trips  per  week  between  Cedar  Keys  aud  Clear  Water  Tillage.  Two 
•ohoooers,  one  of  1U{  tons  aud  the  other  of  11  tons,  make  weekly  trips. 
Mtd  other  vessels,  varying  in  tonuage  Itom  6  to  40  tons,  make  occasional 
trips. 

The  aarvey  of  this  harbor  was  made  by  Assistant  Engineer  J.  L, 
Heigs,  whose  report,  containing  detailed  information,  is  transmitted 
herewith. 

The  statistical  information  in  tbe  following  table  was  furnished  by 
■ervhants  and  citizeus  of  the  coast  villages  interested  in  this  improve- 
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TOWM. 

ArtleWa. 

_».>. 

OlMT  Water.... 

Do-odln 

ToUoir  BlDfl.-. 

y«MoflBmb«r 

Very  respectftilly,  your  obedieat  servant, 

B.  L.  HoxiB, 

Captain  of  Engtneert. 
The  Chief  of  Ekoiheees,  U.  S.  A. 
(Tbmngb  Lieut.  Col.  D.  C.  Honaton,  Corps  of  fingineera,  U.  8.  A>, 
Soperrisiug  Engineer.) 


Office  SuPEKTisina  Enoinsbb, 
New  Orleans,  La.,  February  28, 188fi. 
Bespectfally  forwarded,  with  iDcloRnres,  to  tbe  Chief  of  Ea^Deers 
approved. 

D.  C.  HODSTON, 
lAeut,  Col.  of  Enginwrt, 

Bvt.  Vol.,  U.  8.  A, 


BKPOBT  OF  MR.  J.  L.  MEIOP,  A88IST«MT  KNOIXXBR. 

Clbar  Water  Hmibob,  Fla.,  January  30, 18%. 

Captaik  :  Tbe  followliig  report  on  the  ezamiDstioD  and  Burvey  of  tbe  nrnvijcaU* 
ohanoel  eitendiag  from  Ibe  moath  of  Auclote  River  to  Little  ClearWaterFaaBiOii  tbe 
-west  coaat  of  Florida,  and  Ijing  betweea  tbe  maiulond  aad  the  islaudB  bordering  the 
eoaat,  JH  lespeotfuU;  sabnitted. 

A  carefol  recoDDaisMince  of  tJiii  part  of  the  coaet,  made  December  19  to  36,  1SB4, 
gave  very  full  infonoatioti  in  regard  to  tbe  olaes  of  vesaels  navigatiog  the  chaniMl, 
and  tbe  oIib  traction  a  «iicoatiter«d  by  them,  and  afforded  an  oppurtanity  to  oommiuii- 
eate  with  merchante  and  otherg  in  the  coast  villages  with  a  view  to  obtain  infonoft- 
tioQ  aboat  tbe  trade  and  wants  of  the  inhabitante.  The  sobuoner  Eugene  Batty  was 
commisaioDed  at  Cedar  Keys  on  December  31,  1884,  aod  sailed  to  Clear  Water  Ha>- 
bor.  wliore  the  work  of  tbe  survej  was  beauu  ou  the  2d  of  January  fuUowlDg, 

The  Coast  Survey  chart  of  this  coast,  hitherto  published,  proved  to  be  on  too  siualla 
■cale  (TT^snnl  to  serve  tlie  purposes  of  a  stirvey,  and,  no  other  satisfactory  map  being 

Sirocnrable,  it  was  fonnd  necessary  to  moke  a  rapid  Iriangulutiou  of  the  coaet  ana 
■lands,  iu  order  to  show  the  portions  of  the  villag;eii  and  landiug-piers  aloug  tbs 
eoast  and  of  tbe  obstructed  purlu  of  the  beet  navigable  ohauuBls.  Infomiatiun  in  re- 
gard  to  tbe  flow  of  the  tides,  the  prevalence  of  winds  causing  the  lowest  tides,  and 
the  effects  of  storms  on  tbe  depth  of  water  on  the  bars  obatructiu);  the  appmaiibea  H 
Little  anil  Big  Clear  Water  pusses  was  ubiuined  from  masters  uf  veasels  and  old  rtai- 
dentB  of  the  coast.  Colitiiiuiius  lines  of  soilndiugH  were  made  between  the  nioath  of 
Anclole  River  and  Little  Clear  Water  Pass,  and  the  sbullow  parts  of  the  navigated 
channels  definitely  ascertoiued.  C ban nel-lt lakes  of  yellow  piue  scantlings  were  then 
set  up  to  mark  tbeeaatern  and  western  buundarieH of  the  obHtrncIed  channel.  Base- 
liiiee,  marked  by  iron  terminal  stakes,  were  run  along  the  shore,  and  from  their  ei- 
tieinilies  an([les  were  measured  to  ascertain  the  places  of  tbese  stakes  with  refereooa 
tothe  buse-liues.  The  channels  were  then  sounded,  tbe  Bouodiotis  reduced  to  iow- 
wnter  level,  and  the  dejiths  of  the  cntting  required  to  give  a  channel  !>i  feel  deep  al 
nienu  low  water  determined.    Tbe  rrsiilts  uf  tbe^e  operalioDa  are  given  below. 

The  work  of  the  survey  was  delayed  by  stormy  weather,  which  lasted  for  a  week 
of  the  time  occupied. 

The  cbaunel  re<|iiir«il  to  be  examined  in  yonr  letter  of  iostmctloDa  of  December  17, 
1SB4,  traverses  Saint  Josepb'a  Bay  and  Clear  Water  Harbor,  ur,  more  properly,  Cleat 
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CoDUty,  ■  very  uDftll  put  north  of  Auolote  River  beiog  in  Hemuido  Coaaty.  Th« 
luidti  ftre  elevated  from  5  to  40  feet  kbove  the  level  of  the  Galf  of  Mexico,  mA  are 
eqn»l  in  quality  to  the  better  kiude  of  pine  lauds  in  the  State.  They  are  probably 
more  sought  for  by  emigrants  at  the  piaaent'time  than  the  interior  lands,  owing  to 
the  better  traosportatioa  afforded  by  the  veoaels  Davigating  the  coast  channels  and 
other  advantages  of  a  water  front.  There  has  been,  therefore,  recently,  a  conaider- 
Jtbla  influx  of  new  settlers  aod  the  value  of  lands  has  considerably  inoreased. 

The  coast  villages  are  Anolote,  sitaated  on  the  north  bank  of  Aaclote  Biver  at  its 
month ;  Ttrpaa'a  Springs,  a  new  and  proaperoos  settlement  on  the  south  banh  of  the 
river,  I4  mile*  above  its  mouth;  Seasideand  Yellow  Bluff,  uDSaiuC  Joseph's  Bay  ;  and 
Daoedln  and  Clear  Water,  on  Clear  Water  Harbor. 

Piers  of  pile- work  are  built  out  Aom  the  shore  to  greater  or  less  distances  to  oooom- 
modate  vessels  teoeiviog  and  discharging  freights  at  these  villages.  Off  the  mouth 
of  Anolote  Biver,  11  miles  from  the  shore,  a  pile- work  pier  has  been  built  in  the  middle 
«f  Saint  Joseph's  Bay,  at  which  vessels  receive  &eighta  branght  trom  Anclote  or 
Tarpon  Springs  by  a  small  steam-lau neb.  The  depth  of  water  at  this  pier,  at  mean 
low  tide,  is  stated  to  be  10  feet.  From  this  pier  vessels  entering  the  mouth  of  the 
riTer  oan  ordinarily  find  5  feet  of  water  in  the  chaunel,  except  on  an  inconsiderable 
bar,  distant  aboat  ^  of  a  mile  from  a  second  pier  bailt  just  within  the  month  of  the 
riTer.  A  considerable  snm  of  money  has  beitn  expended  by  Mr.  Hamilton  Diston, 
OoTemoi  A.  P.  K.  Safford,  and  other  capitalists  in  making  those  improvements. 
*  -' '" '"      ■'     tndYell       "'"'       '         " '     - 


village  is  bnilt  to  the  edge  of  the  deep  channel,  and  the  largent  vessels'  can  easiW 
reach  it  at  ordinary  st^es  of  the  tide.  Tbo  inhabitants  along  the  coast  have  cer- 
(aiuly  sliown  great  enterprise  iu  providing  facihties  for  their  tritde. 

The  trade  of  this  regiou  is  almost  exclusively  with  Cedar  Keys,  and  Duiuerons  vea- 
■eln  are  engaged  in  it.  The  largest  of  these  is  the  steamer  Governor  Safford,  135  feet 
Ion);,  of  360  tons  burden,  and  drawing  when  ^lly  loaded  4  feet  3  inches.  This  Is  a 
new  and  superior  vessel,  and  makes  two  trips  per  week  between  Cedar  Keys  and  Clear 
Water  Village.  Two  schooners,  one  of  191  tous  and  another  uf  14  tons,  make  weekly 
trips,  and  other  vessels,  varying  in  tonnage  from  6  to  40  tons,  make  occasional  trips. 
TherecenloonsiderableiacreaseDf  thepopulationand  the  large  shipments  now  madeof 


oranges  and  vegetables  from  the  lioast  ports  have  created  a  necessity  for  better  trans- 
port«tiOD  of  perishable  prod  nets  than  sailing  vessels  afford,  and  the  "  Qulf  Steamboat 
Company"  has  been  incoiporated  and  organized  to  supply  the  want.     The  first  of 


their  vessels,  the  Governor  Siifford,  has  very  recently  been  put  on  the  Cedar  Keys  ai 
CIi-AT  Water  line,  which  closely  follows  the  line  of  ofaanneU  authorJEed  by  you  to  oe 
examined.  Steam -vessels  traversing  thin  part  of  theooaMt  must  have  sea-going  qnali- 
tiee.  that  they  may  not  be  driven  upon  the  coast  shoals  in  time  of  severe  storms,  and 
it  was  deetned  an^fe  to  build  a  vessel  of  less  strength  and  steam-power  than  the  Saf- 
lerd  for  this  service.  From  5  to  6  feet  may  be  stated  as  the  depth  of  water  everywhere 
obt«iiiable  in  thechanuelsof  Saint  Joseph's  Bay  and  Clear  Water  Harbor  at  mean  low 
tide,  except  in  the  cases  of  the  shoals  or  bars  recommended  in  this  report  to  be  im- 

S roved  by  dredging.     The  improvemeuts  proposed  do  not,  therefore,  require  agreater 
rplh  of  water  at  mean  low  tide  than  5i  feet. 
It  should  be  stat»)  that  the  prevalence  of  a  stroor  north  or  northeast  wind  for  a 

Kriod  of  many  honrs  will  so  greatly  reduce  the  depth  of  water  in  Clear  Water  Har- 
r  that  not  more  than  'J.\)  feet  can  be  given  as  the  average  depth  in  the  ohauuels  at 
such  limee.  The  delays  of  navigation  caused  by  extremely  tow  tidis  of  course  are 
unavoidable. 

Saint  Joseph's  Bay,  lying  between  the  mainland  and  Anclote  and  Hok  Islands,  varies 
in  wLiltb  from  3  to  ^  miles,  and  has  wide  00mm  11  tiic  at  ions  witb  the  Gulf  of  Mexico. 
The  dow  of  tides  is,  therefore,  comparatively  uuiutemipted,  and  the  bay  is  but  little 
obstructed  by  bars  except  at  the  months  oi  Auulute  River  and  Curlew  Creek.  The 
bed  of  the  bay  from  uortb  to  south  atfDnla  ample  sea  room,  and  has  deptbii  varying 
from  6  to  10  feet  from  the  head  of  A«clot«  Islamis  southward  to  a  point  bearing  324 
degrees  nortbweet  from  Dnoedin  Pitr,  and  distant  from  it  1^  miles.  Here  vessels  pro- 
ceed log  southward  encounter  a  elioal  about  one-third  of  a  mile  in  width,  affording  5 
feei  of  wat«r  at  low  tide,  but  wbich  has  never  delayed  the  Bteamt-r  Sadord  iu  any  of 
ber  voyages,  and  does  out,  Ihereforf,  seem  to  require  improvpuient  at  preseut. 

This  place  may  be  regarded  aa  the  entrance  into  Clear  Water  Harbor,  a  sheet  of 
water  separated  from  the  Gulf  by  Clear  Water  and  Sand  Keys,  and  connected  with  it 
by  Bigand  Little  Clear  Water  paHsea,  the  former  aboTt  l.UOU  feet  and  the  latter  600 
feet  wide.  The  general  width  of  Clear  Water  Harbor  is  1}  miles,  and  its  bed,  uuhke 
that  of  Saint  Joseph's  Bay,  is  obstmcled  by  many  Rand  and  mud  bars.  These  pro- 
ject from  the  points  of  a  number  of  small  islands  lying  eastwardof  Big  Pass  and  Clear 
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Water  Key.  Ban  a1»o  extend  aoiithward  down  the  hacbor,  maabiag  the  Little  Paaa, 
and  tenninatiDK  abont  threu-qaartern  of  a  mile  eonlhof  it.  Between  tbMe  bam,  d«t- 
crtbelma,  are  cbannelit  easily  DBvlBat^  at  mean  low  water  )iy  veuela  drawing  ftviH 
3  lo  3  feet.  At  bigh  tide  ve«tii>lBof4t  feet  dragabtcan  pass  throoKb  them.  Tben»Ti- 
■altou  for  BTicb  TenselB,  however,  is  tedioos  and  acoompanied  with  ezpen«iTe  deUtjs. 
One  snch  cliaanel,  very  lortnons,  leads  from  Dunedin  Pier  to  Big  Paea,  where  ita  month 
is  blocked  by  a  grarel  bar  prodnced  by  tbe  inflowing  tides,  and  which,  if  dredeod, 
W(ial<]  noon  be  refilled,  even  by  a  Bingle  storm  from  tbe'west.  Another  cbannel^- 
forde  ever}' where  a  depth  of  (ifeet  from  Big  Pass  to  Dwight'e  Pier.  A  third  cfaHllMl, 
trending  soath west  wanl  from  Dnuedin  Pier,  ent«re  the  channel  laut  named,  and  thnii 
two  afford  the  most  direct  and  easily  improved  mnle  from  Dnnediu  Pierto  DiriKfafa 
Pier,  nt  Clcnr  Water  Villnge.  This  may  be  calletl  the  "  Dunedin  Clear  Water  CbMi- 
nel,"  and  it  is  renpeclfally  ri^comn'endei)  for  improvement.  When  thia  is  done,  atetUB- 
ers  of  4^  feet  ilranght  will  n»-rt  wilb  no  delay h  iu  making  their  trips  from  Anclote  t* 
Cli'ar  Water  at  nit^an  xtsEIEH  of  the  tide.  The  work  to  be  done  cmbmcea  ationt  16,890 
cubic  yards  of  sand  sod  Kbetl  mnil  lo  be  dredged,  tbe  channitl  to  be  150  feel  vid«.  Mid 
Ui  be  !).!i  feet  deep  nl  mian  low  tide,  Tbe  dredging shonid  commence  at  a  point  barr- 
ing sonth  30  degrerx  npst  from  the  bead  of  Dnnedin  Pier,  and  distant  4,500  fe«t  fton 
It,  and  will  extend  for  2,668  feel,  /Vom  seetiou  Bh  to  section  Rrof  tbe  channel,  ahowa 
CD  the  accompanying  map.     The  depths  of  the  culling  will  vary  from  0  to  ^.9  feot. 

Trssels  entering  Clear  WaterHaibor  from  the  Onlf  rarely  make  nse  of  Big  Cl««r 
Wnter  Pass,  the  approach  to  it  being  less  favorable  than  that  to  the  Little Paea,  •nd 
the  d«pih  of  water  over  the  bar  nIa^king  the  Dig  Pass  being  less  than  in  the  oasa  of 
tbo  bar  lying  oB'  the  Little  Pass.  This  affords  Ti  feet  of  water  at  ordinary  stagea  of 
the  tide,  while  the  depths  in  the  pass  ilsetf  vary  from  14  to  27  feet.  Within  and  ti«*r 
to  Ibis  p.aaa  vessels  bound  for  Dwjcht'e  Piei  Qnd  tbe  most  favorable  channel  near  Mud 
parallel  to  the  east  shore  of  Snnd  Key.  At  a  diBtnnceof  olte-fonrth  mile  from  tha  pua 
tbe  tiunU  Key  is  eiiconutereil.  This  riiquireH  to  be  dredged  for  a  distance  of  1,765  feat 
to  depths  varying  from  0  to  2.8  feet,  in  order  to  provide  a  channel  5.5  feet  deep  at 
mean  low  tides,  and  150  feet  wide.  The  material  to  be  excavated  is  sand  and  aMid 
and  nind  mixed  with  shells,  and  will  measure  abont  7,250  cnbic  yards.  The  stf'tunar 
SaS'ord  fxperiences  no  ditflcnlty  in  croMing  this  bar,  lint  must  await  a  favorable  tid«. 
%he  requires  5  feet  of  water  at  least,  and  the  effiirt  sbonld  certainly  be  made  to  im- 

Jrove  all  places  (where  improvements  are  attempted)  so  that  the  depths  of  ths 
redged  channels  shall  be  nt  least  an  great  as  the  average  depth  of  the  harbor  chan- 
Dels  at  menn  low  tide.  This  will  afford  vemela  of  tbe  cla«8  of  the  SaBord  5.5  feet  itf 
water,  which  in  certainly  not  too  mnch.  , 

The  estimat«d  cost  of  the  improvement  recommeoded  is  a«  follows: 

Improvement  of  Sand  Key  Bar ..     $3,flW 

Engineering  and  costingenoiea 3M 

Improvement  of  Dunedin  and  Clear  Water  ohannels 16,728 

Engineering  and  contingencies 807 

7,S» 

Total 10,786 

Tbe  coat  of  dredging  is  here  taken  at  40  cents  per  cubic  yard. 

Tbe  channels  recommended  for  improvement  are  shown  on  the  aeoompknying  mmf, 
from  which  the  positions  of  the  channel  stakes  set  dnring  tbe  survey  nay  beroaftar 
be  recovered, in  case  Ibe  work  shall  be  put  under    --' 
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1.  Clear  fra'«r.— Steamer  Governor  SnlTord,  260  tone,  two  trips  weekly.  ScbooBcr 
Clara  E.  M.,  19}  tons,  one  trip  wei:klj.     Sdiuuuer  A.  C.  Lowe,  14  tons,  one  trip  weekly. 

2.  /)iinnfin.— St  earner  Goveniur  Sufford.  Sleamer  Eagle  Pencil,  tonnage  unknown; 
occasionallv.  Schnoner  Falrnn.yj  tonn,  one  trip  weekly.  Schooners  Ctara  E.IS.;  A. 
C. Lowe;  I^illie  Mav,l>  iohh;  Haegie,^  tons;  Clvde,  10  t«ns;  Golden  Age,  10  tonn; 
Jessie  May, 6  Kms.     (All  thene  lUBkeoccisiotinl  trips.) 

3.  Ytllim  Bluff. — Schooner  Suoriae,  10  tons,  one  trip  weekly.  Sloop  Rosa,  5  ton* ; 
ooosaioually.  8choonerJulia,<i  tone,  twenty -five  tripsduringlBiM.  Sonooner  Faloon, 
twenty  trips  during  1884.     Schooner  Clara  E.  M,,  occasionally. 

4.  5ea»tde.— Schooner  Sunrise,  one  trip  weekly. 

5.  Anclole. — Schooners  Clara  E.  M..  Falcon,  Snnrise,  Maggie,  Engene  Batty,  Blook- 
bawk,  Mayflower,  CeeiUa,  Cootie,  Sea  Oull,  Delia,  and  Julia,  ooouionolly.    Sloop* 
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Jeannetta,  Taatalas,  Bieeie,  M;ra,  Miuuie,  Ual.  Bogers,  Norman,  Cape  Fear,  and  Pom 
pano.  occasionally. 

Aeknowlalgiiiento  are  ^iie  to  Messrs.  W.  E.  Dortch  and  A.  K.  Meiga,  of  the  survey- 
ing pany,  for  tb*ir  sealous  labors,  aud  to  Messrs.  C.  B.  KogBre  &,  Co.,  of  Cettar  Eeya, 
tor  valiLuble  asaiataace  rendered  the  part;. 

Verj  respeotfull;,  ;oiv  obedieut  servaDt, 

J.  L.  Mititja, 
AaiUlant  Engineer. 
Capt.  R.  L.  HoxiE, 

.  Carpt  of  Enginara,  U.  B.  A. 


Uhited  States  Engimbee  Oppicb, 

Montgomery,  Ala.,  October  20, 1884. 
Sib  :  In  compliauce  with  letter  of  September  4,  1884,  from  office  of 
tbe  Chief  of  Eugincers,  I  hare  caused  a  preliminary  esaminatiuD  to 
be  made  of  tbe  Upjwr  Ocouee  Kiver,  Georgia,  from  Skull  Sboals  to  tbe 
Georgia  UailroHd  Bridge,  for  the  purpose  of  asoertaluiiig  whether  tills 
ponion  of  the  Oconee  Kiver  ia  worthy  of  improvetneut  and  the  probable 
cost  of  iDaking  a  turtlier  survey  aud  report  coutemplated  by  the  rjver 
and  harbor  act  of  July  5,  1884,  including  the  project  and  estimate  of 
coKt  of  improvement  proper  Ui  be  made. 

This  examination  has  been  made  under  my  direction  by  Assistant 
Engineer  C  A.  Locke,  in  local  cliargeof  the  improvement  of  the  Oeone© 
and  Ocniulgee  rivers.  I^ir  detailed  information  attention  is  invited  to 
his  report,  which  is  transmitted  herewith,  and  to  communications  from 
James  B.  Park,  Vice-President  Powell's  Mills  (Skull  Shoals)  Steamboat 
CtHupaiiy,  and  from  W.  S.  Barnes,  agent  Georgia  Hailroad  at  Oconee 
(Genrgiu  Bailroad  Bridge).  While  it  api>ear8  from  this  examination 
that  a  section  of  the  Oconee  River  some  20  miles  in  length  can  be  made 
navigat>Ie  at  comparatively  small  expense,  aud  that  the  benefit  to  the 
trade  of  the  adjoining  country  would  amply  justify  the  expenditure,  yet 
it  appears  further  that  unlexs  the  Oconee  Giver  beluw  the  Georgia  Kail- 
road  Bridge  be  worthy  of  improvement,  and  can  be  made  navigable  at 
acost  which  will  be  Justilipd  by  the  resulting  benefit  to  trade  along  tbe 
river,  tbeimprovement  now  contemplated  must  be  aud  remain  a  purely 
local  one.  For  this  reason,  while  1  am  of  the  opinion  that  this  improve- 
ment is  worthy  to  be  made,  I  am  furtlift"  of  the  ojuniou  that  the  survey, 
project,  and  estimate  of  impruvemeut  proper  to  be  made  should  include 
that  portion  of  tbe  Oconee  Kiver  between  the  Georgia  Bailroad  Bridge 
and  .Milledgeville,  Gs. 

The  cost  of  the  necessary  survey  between  Skull  Shoals  and  the 
Georgia  Railroad  Bridge  for  an  improvement  contemplating  20  inches 
depth  of  channel  at  extreme  low  water  is  estimated  at  $250. 

To  continue  this  snrvey  down  the  river  to  Milledgeville  would  cost 
about  $300. 

Very  respectfully,  your  obedient  servant, 

El  L.  HoxiB,  , 
CapiMii  of  Engineers,  U.  8.  A. 
The  Ghjbf  op  Engineees,  TJ.  S.  A. 
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REPORT  or   MR.    C.    A.  LOCKS,  AB8Ii7ANT  RNOIXERB. 

Greknbbobocgb,  Ga.,  Oelober  24,  1B84. 

Captain:  InreplytotbeBecondreqaiTemeiitaf  your  orderof  15th  iiutant,!  reapect 
fblly  BObmit  the  following  in  Tenrd  to  the  commercial  needs,  present  And  proapecti^ 
of  Uie  country  tribntary  to  the  Oconee  Biver  between  Skull  Shoals  and  Geonci*  Bail- 
road  Bridge. 

For  the  followinr  reasons,  I  oonsider  the  work  worthy  of  an  examination ; 

1.  TbrooghoDt  the  entire  distance  the  river  is  either  straight  or  of  snch  easy  carres 
that  boats  suited  to  it  could  steer  the  entire  distance  without  norhing  (backing,  Ae). 

S.  The  cost  of  improving  it  so  that  boats  conld  mn  three. fourths  of  the  year  woald 
be  quite  moderate. 

3.  The  beat  lands  of  this  section  lay  along  its  banks.  They  are  l«vel,  well  drSiiDed, 
Tery  prodnctive,  »nd,  exclusive  of  the  hills  sorrounding  these  bottom  lands,  cover  an 
area  of  about  IG  Bqiiare  miles.  All  along  on  these  lands  I  found  a  most  laxnriant 
natural  growth  of  Bermuda  grass,  and  believe  the  future  ol  that  industry  promisea 
mnch.  Interested  partifss  say  that  10,000  bale«  of  cotton  are  annually  made  io  tho 
ooantry  tributary  to  this  work.  I  estimate  it  at  6,000  or  less  bales.  Hnoh  gnano  is 
used  there  in  the  spring. 

4.  This  country  trades  with  the  following  towns  distant  ftom  SkoU  Shoala  aafol- 

From  Sknll  Shoals  to  Mazey's 8 

From  Skull  Shoats  to  Gieeneborongb 13 

From  Sknil  Shoals  to  Hadison 16 

From  Skull  Shoals  to  Athens BO 

The  principal  portion  of  this  trade  aoea  to  Athens  and  Green sborongb.  The  roads 
are  very  billy,  and  in  winter  a  atiff  red  clay  makes  tbem  very  bad. 

5.  The  best  citizens  favor  the  project,  and  take  a  lively  interest  in  itssncoe«a. 

6.  At  Skull  Shoals  there  isafonr-story  brick  factory, about  50  by  100  feet;  »  tbn«- 
■tory  frame  grist-mill,  abont  40  by  70  feet,  of  four  mn  of  sConeB ;  a  uue-story  briok 
warehouse,  a,  store,  shop,  covered  bridge,  and  dwellings  for  125  factory  employes. 

The  factory  baa  3,84S  spindles,  with  accompanying  machinery  for  spiiiniug ;  one 
laying  and  fautiing  machine  for  rope.  On  an  average  the  yenj  round  the  factory  has 
consumed  75  bales  of  ootton  per  month.  It  has  also  ISO  looms,  which  have  not  been 
run  for  years. 

The  owners  of  this  factory,  Bieves  it  Nicholson,  Athens,  Ga.,  feel  especial  ititereat 
in  this  work. 

7.  From  Railroad  Bridge  to  Park's  Mill,  3}  miles  below,  ia  always  navigable.  At 
this  placP  is  a  grist-mill  of  fonr  run  of  stones  and  a  store- house. 

Secondly.  The  following  reasons  are  unfavorable  to  tie  prosccntioQ  of  the  work : 
1.  It  is  conveniently  local,  and  probably  will  remain  so  in  future,  since  the  Oconee 

River  above  Hilledgeville  to  Georgia  Railroad  Bridge  has  many  heavy  shoals  over 

metamorpbic  rocks. 

8.  The  distance  to  be  improved  is  very  short,  probably  17  miles  exclusive  of  that 
already  navigable  below  the  bridge. 

3.  It  is  a  custom  of  small  planters  to  go  in  person  with  their  cotton  to  market,  and 
very  generally  such  cotton  has  bad  advances  made  on  jt  bymerobants  who  would  in- 
sist that  the  cotton  be  delivered  to  them  at  their  place  of  business.  Oconee  Station 
Is  not  a  trading  point,  hence  cotton  would  probably  seek  the  other  markets. 

4.  The  river  would  not  be  navigable  jvhen  probably  two-thitds  of  the  cotton  crops 
was  beiug  marketed,  but  would  be  with  all  of  the  guano. 

Finally,  I  think  if  the  river  was  improved  it  is  probable  that  a  boat  would  be 
placed  upon  it  owing  to  the  freight  of  the  factory,  the  larger  plant«ra  owning  farms 
near  Skull  Sboals  and  Park's  Hill  below. 

Very  respectfully,  yout  obedient  servant, 

C.  A.  LOCKB, 

AitUUtnt  fn^iiwr. 
Capt.  R.  L.  Hoxnc. 


'  Corps  of  SHgineo'i,  U.  S.  A. 


UrmR  OF  THB  VlCK-PRBStDENT  OP  POWKLL'S  laiAA  0TXAHBOAT  COHPAJfT. 

GRBBKSBOROuflu,  Ga.,  Octobv  23,  1884. 
Dear  Sir  :  I  herein  submit  what  I  consider  would  be  the  commercial  importaiMM^ 
present  and  prospective,  in  opening  Che  Oconee  River  to  steamboat  navigation  fhua 
Lowell's  Hills  to  the  Georgia  Railroad  bridge,  a  distance  of  abont  30  miles. 
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TliU  line  embraces  a  fine  kgricaltnTal  conntrj,  adapted  to  cotton,  corn,  I1S7,  and 
small  grtia,  averagioK  about  10  miles  on  each  side  of  said  river,  nbich  now  ho*  no 
railroad  or  other  pntilio  transpoTtation  to  marlcet.  nor  is  there  now  any  prospect  of  a 
railroad  belnfc  built,  anil  by  roakin;;  tlifi  part  of  the  river  navigable  for  ateamboata 
it  woald  ^ve  a  convenieat  acomn  to  market,  and  woa!d  thus  enconraKe  prodnotion 
and  enhance  the  valae  of  propertj  in  that  section  at  least  50  per  cent,  in  a  very  short 
time.  This  section  embraces  some  of  the  moat  fertile  lands  in  this  conntry,  and  its 
laive  prod  acts  have  now  to  be  traueported  to  market  by  private  means,  some  16  to  20 
miles,  at  great  personal  IneonTenienoe. 
Very  respeoIfoU;,  &.O., 

J  AS.  B.  Pare, 
Viee-Pretidtnl  Poteell'i  MilU  Sttanboat  Company. 

C.  iuLOCKB, 

A—Mamt  Kngi»ter. 


.  STATXKKNT  OF  THE  AaEKT  Of  THS  OKOROIA  KAILEOAD  AT  OCOITKK. 

OcoNBE,  Okorou  Bailiioad,  Oatoler  24,  1684. 

Cotton  shipped  ftom  Oconee,  1B80 bales..  350 

Qaano  shipped  to  Ooonee,  1880 tons..  50 

Com  and  oats  shipped  to  Oconee car-loads..  10 

Paoeenger  fare $800 

Freight  shipped,  miscellaneona 100 

Freight  earnings received..  1,400 


W.  8.  Barkis, 


United  States  Engineek  Oppice, 

Montgomeriff  Ala,,  January  30, 1835, 

Sib  :  In  compliance  with  letter  of  November  21,  1884,  from  the  office 
of  tliif  Chief  of  Eogineera,  I  have  the  honor  to  submit  the  following  re- 
port npon  a  survey  made  in  compliance  with  sectioa  nine  of  the  river 
and  harbor  act  approved  July  5, 1884,  of  the  Upper  Oconee  BiTer,from 
Skull  Shoals  to  the  Georgia  Railroad  Bridge. 

An  iimtrumeutal  survey  of  this  river  was  made  by  Mr.  C.  A.  Locke, 
assistant  engineer,  and  the  cost  of  improvement  for  the  21  miles  Included 
between  these  limits  is  estimated  st  tl,500.  This  wonid  give  a  channel 
having  a  least  depth  of  20  inehesatlowwater.anda  widthsufftcieutfor 
navigation  between  the  railroad  bridge  and  Sliull's  Shoals,  otherwise 
known  as  Powell's  Mill. 

In  thereportolpreliminary  examination  it  was  shown  that  this  locality 
was  eminently  worthy  of  improvement, but  that  the  improvement  might 
be  considered  a  local  one  unless  it  sliould  appear  that  the  river  inter- 
vening between  the  railroad  bridge  and  Milledgeville  was  snsceptible  of 
improvement,  at  a  cost  fairly  proportioned  to  the  benefit  to  tte  derived 
therefrom.  The  examination  of  tbe  river  was,  therefore,  continued 
down  to  Milledgeville,  and  the  river  was  found  to  be  of  such  character, 
requiring  a  system  of  locks  and  dams  for  its  improvement,  that  it  must 
be  considereil  as  isolating  the  upper  river,  and  making  the  improvement 
between  Skull's  Slioals  and  ttie  Georgia  Kailroad  bridge  a  local  one. 
For  this  reason  the  improvement  i^  not  recommended. 

I  transmit  herewith  report  of  Mr.  C.  A.  Locke,  assistant  engiueer, 
who  made  the  survey,  and  refer  to  the  report  of  preliminury  examina- 
tion for  statistics  of  commerce  and  navigation.    It  was  fonnd  to  lie  the 
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opinion  of  respOBsiblu  pitrdea  Cbat  a  steamboat  line  on  this  npper  sec- 
tion of  the  river  would  secure  the  trdD'^portatiou  of  products  to  the  valoe 
of  d'^13,0OU  annually,  the  freight  upoo  which  would  probably  amoiuit 
to  $-3&,'2iH). 

Very  respectfully,  your  obedientr  servant, 

B.  L.  HoxiE, 
Captai*  of  Engineers,  U.  '8.  A. 
The  Chief  op  Enqin^bbs,  IT.  S.  A. 

(Through  Lieut.  OoK  D.  0.  Houston,  Oorps  of  Eogiueers,  U.  8.  A^ 
Supervisiug  Engineer.) 


Jacksonville,  PI-a.,  February  6, 18B5. 
Be»p«Gtfully  forwarded  to  tUe  Chief  of  Engineers  with  Captain  £10X16*8 
rei>ort  of  Jauuary  SO,  18S5. 

I  approve  his  recommendations. 

D.  0.  Houston, 
Lieut  Col.  of  Engineers,  Bvt.  Colonel,  U,  S^'A. 


REPORT  or  IIR.   C.  A.  1X)CXB,   AS8IBTAKT  EiTOIMERK. 

MoNTGOUEET,  Aui.,  FebTuarg-Z,  ISSS. 

Oaptain  ;  lu  tlm  fjciii-ml  Biirvey  of  tUe  Ocon«e  Biver,  baCw«an  Skall  Shoals  md 
MiliftlK»vilti-,  lliu  iluijuetilH  aud  ilktikuceii  weru  found  to  ku  an  in  the  accoinpuiyiD; 
table,  whtTB  they  iiro  gived  iu  a  jfoueiul  classi  Heal  ion, 

I  unlLiiiatt)  witliuiil  any  m<-uHunmieiitH  tiiu  HuiiimeT  flow  of  water  aX  MilltdceTills 
About  'J.OUO  cubic  rt'ft  per  Neuond,  at  GeorftJa  Builrosit  Bridge  about  1,200  uubic  f«l 
p«riH<miud,  and  at  Skull  ShontH  nliout  400  i-ubiu  foet  per  secoud. 

1  RNtiuiate  the  uoxr  of  impruvlu);  the  Uuouih)  Hiviir,  betn-tteu  Skull  Shoals  and  the 
Geoiijiii  RHilroad  Bridi^e,  suaa  to  t^veacluuiuel^UiauIiesui  depth  and  having  aleut 
widlh  of  40  or  50  fttt,  us  follows: 

Cost  of  wnrkiDg  plant |W) 

Removal  of  rook  obetruotions 5W 

Kciiioval  of  euu"3  ami  overhanging  trees 3S0 

EiigiueiringaHd  supariutendouce JSO 

Total \,m 

If  the  river  were  to  lie  improved  betwi-en  the  Qeorfria  Railroad  Bridge  and  MiUedge- 
ville,  the  moat  Hullable  improvemeut  would  piobablj  uonalst  of  locks  of  tow  lifts,  i 
lector  less,  with  dauis  crossing  the  obsitnel,  or  portiuus  of  it,  so  that  the  minor  cbiui- 
neU  iH'tweon  the  iKlauds  might  l>e  utilized  ratlier  thau  a  canal.  I  do  not  think  thU 
lesH  than  14  of  such  lucks  would  be  required  on  the  shoals  proper.  On  tbe  rearlrn 
between  the  Bhouln  it  is  possible  to  get  a  channel  by  coDoeotrating  the  water  witli 
dams  aud  hlosling  thureefKatid  prouiineiiiMM.  Generally  speaking,  material  for  nmlc- 
daois  is  not  eiisily  iicccsnlble  along  the  river. 

Tl)0  total  cost  of  the  work  below  Park's  Mill  ([Georgia  Railroad  Bridge)  would  ta 
very  fur  beyond  any  bi'uelits  to  be  derived  from  it  or  any  necesefty^  for  it,  and  thenoB- 
im prove ine lit  of  this  would  leave  that  above  tlie  mill  purely  a  looal  roDt«  of  only  jl 
miles  iu  length. 

Ve^  respect  fully, 

C.  A.  Locks, 
AnitUiMt  Etginter. 
To  Capt.  R.  L.  HoxiE, 

Corgt  of  Engintert,  U.  3.  A. 
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APPENDIX  Q. 


IHPROVEMENT  OP  THE  HABBOB  OE  MOBILE ;  OF  WARRIOR,  TOMBIGBEE, 
AND  BLACK  WAKRIOR  RIVEfifi,  ALABAMA,  AND  OF  CERTAIN  RIVERS  IN 
MISSISSIPPI— IMPROVEMENT  OF  CUAMNEL  TO  BILOXI  BAT,  AND  OF 
HORN  ISLAND  PASS. 


ItEPOBT  OF  MAJOR  A.  X.  DAMRBLL.  CORPS  OF  BKOINEERS,  OFFICER  IS 
CBAHGE,  FOR  THE  BISCAL  TEAR  BSDINO  JUXB  30,  1886,  WITS  OTHER 
DOCUMENTS  SEIATISG  TO  THE  WORKS. 


IMPROTEMENTB. 


1.  Mobile  Hstbor,  Alabama. 

f  Warrior  River,  Alubaujo. 
Tombiicbee  River,   from     Fulton   to 
TombiKbee  River,  bi;1ow  Viqudo. 

3.  Black  Warrior  River,  from  TuscaUiosa 

to  Datiiol's  Creek,  Alabama. 

4.  01(1  Tuvrn  CiTieli,  UtmHHippi. 

5.  NuxulwiD  River,  MrmiMippi. 

4.  pMcagoula  River,  Muabeippi. 


7,  BoadBtead  leading  into  Back  Bay,  Bi< 
luxi,  and  Biloxi  Oluuinal,  UiaaU' 
sippi. 

6.  Horn  Island  Paas,  Misaisaippi. 

9.  Pearl  River,  MiaaiaHippi,  beton'  Jaok- 

10.  Pearl  River,  Misbissippi,  from  Jook- 

Bon  to  Cartbftgu. 
It.  Pearl  River,  Misaissippi,  between  Bd- 

inburg  and  Carthage. 


EXAMINATIONS  AND  SURVEYS. 


14.  Mobile  River  and  Harbor,  horn  lower 
BDcboragn  up  to  the  northern  lim- 
ita  of  the  citf  of  Mobile,  with  a 
view  to  securing  twenty-three  feet 
depth  of  water. 


Ukitbd  States  Enoikbbb  Opfiob, 

Mobit«,Ala.,  A'tigwt  11, 1886. 
Stb:  I  have  the  honor  to  inclose  herewith  annaal  reports  for  fiaoal 
year  ending  June  30,  ldS5,  for  the  works  of  improvemeat  and«r  my 
«harge. 

Very  reapectfuUy,  year  obedient  aervant, 

A.  N.  DAUnSLL, 

Major  of  Eagineen. 
The  Chief  op  Engineers.  U.  S.  A. 

(Through  Lteat.  Col.  D.  G.  HoastOD,  Snpemsing  Engineer.) 
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Q  I. 

IMPBOTEMENT  OF  THE  HiBBOR  AT  MOBILE.  ALABAMA. 

The  improvement  of  the  chauael  of  the  hiirbor  at  Mobile,  Ala.,  was 
begim  by  the  General  Government  in  1827,  tbe  depth  of  water  tben  being 
6J  feet  through  Choctaw  Pass  and  8  fi^t  ou  Dog  River  Bar. 

The  appropriations  from  1827  to  1357  were  as  fiiUows : 

By  act  of  Congress,  May  20.  I*i6 ItO.OOOfll) 

By  BolofCtHigruBS,  March  2,  l»£t. '.W.tlUOflO 

By  actofCoiiKreRS,  JiineSS.  IBIl '. 10.000  (0 

By  act  of  Coii(;ir«a,  March  3.  Iff:t5 17,9m  60 

By  act  of  OoDtfress,  March  3.  lSt7 50,000  00     . 

By  aclofConcrees,  July  7,  IWia SO,OOU  l» 

By  octofCoDgress,  AUfcuxt  3U,  1852 M.OOO  00 

M07,9irr  60 
By  act  of  CougTCHs,  March  3,  li?57,  relief  claim  20,61:!  08 

Total 2i8,8i0  69 

The  result  obtained  was  a  channel  10  feet  deep  and  200  feet  wide 
through  the  pa«e,  and  the  same  depth,  with  width  unknown,  over  the 
bar.  In  ISflO  the  channel  through  the  pass  was  found  to  have  shoaled 
to  7J  feet,  the  depth  of  water  oli  the  bar  remaining  the  same. 
Ko  further  improvement  wuh  attempted  until  1870. 
Prom  1870  to  1BT3  the  f<iIlowing  amounts  were  appropriated  for  the 
purpose  of  obtaining  a  depth  of  Hi  feet: 

By  iiclofConRraw,  Jnly  11,  1W70 »60.0I» 

By  actofConaiesfl,  March  a,  1871 50,000 

By  actorCoMgtens,  JimulO,  1972 75,000 

By  ftctofCoijgross,  March  3,  1B73 IOO,OUO 

BjactofCongrew,  June  2:3, 1874 IWI.OOO 

By  actofCungraHe,  iintih  3,  1875 ae.Oi* 

Total 401.000 

This  amount  was  expended  in  dretlging  a  channel  13  feet  deep  and 
300  feet  wide  from  the  month  of  Mobile  Kiver  through  '*  Choctaw  Pass," 
and  Id  dee[)eniog  and  extending  that  through  "Dog  River  Bar"  to  tbe 
13-foot  curve  in  the  bay.  The  work  was  completed  iu  September,  1876, 
and  the  channel  remained  practically  as  it  was  dredged  until  the  com- 
mencement of  the  present  projeet,  Febroury  19,  1881. 

In  IS 78  a  surve.y  was  directe<l  to  be  made  in  order  to  determine 
whether  the  existing  chaauel  goulii  bo  improved  to  a  depth  of  2i  fw;t, 
and  for  this  purpose  Oougreas,  by  atA  of  Juue  IS,  1878,  appropriated  tlie 
sum  of  $10,000. 

Tbe  survey  was  made  and  a  report  was  submitted  to  the  Chief  of 
Eneiaeers  auggesting  several  plans  of  improvumeut.  Iu  M.iroh,  tSiO, 
it  was  finally  decided  to  coutinue  the  former  improvement  by  dr.^giug 
to  a  depth  of  17  feet  with  a  uniform  width  of  300  feet  from  the  17-fjot 
carve  in  Mobile  River  to  the  curve  of  the  same  depth  iu  the  lower  bay, 
the  estimated  cost  being  $820,000. 

From  1878  to  June  30,  1885,  the  following  amounts  have  been  appro- 
priated; 

By  ftctofCongn^JaiiB  18,  ltJ78  (iiirvey)  -$10,000 

Bv  act  of  Coiigresg  March  3,  l-^a lOO.OOO 

By  actof  Congrcis  June  14,  18-<0 125.000 

By  act  of  Cougrerut  March  3.  lei-l 100,000 

By  actofCougruw<Anguitt2,  1^82 125,00* 

ByactofCcmgressJiiIy  G,  188i 200,000 

Total 660,000 

D.^,l,zed.vG00^lc 
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UiHier  antliority  of  the  acl  of  March  3,  187fl,  bids  for  dredging  were 
cHlltMl  for  !ind  opened  May  2H,  l>i80,  Imt  all  being  coMsidered  too  high 
■were  rejected  anti  the  work  readverlised.  In  the  tneaiitiine,  June  14, 
1880,  Confess  approiM-iated  an  additiou»l  aroount  of  tl25,00O,  aiid  the 
contract  for  the  total  amount  dt'  $ii25,IX)8  WfUs  awarded  to  George  C. 
Fobes  &  Comimny,  sf  B->iltiniore,  Md  ,  at  12.3  ceiifa  per  cubic  yard,  the 
lowest  bid  linder  the  previous  call  being  24.0  oeiKa. 

The  contractors  commenced  ffork  February  19,  1881,  and  completed 
tUelr  contract,  November  9, 1882,  removing,  iu  socordance  with  the  terms 
of  the  contract,  1,610,804  cnbic  yards. 

The  snm  of  $100,0U0  was  further  appipprlated  March  3, 1881,  and  the 
con  tract  awttrdetl  to  (J.  L.  Long,  of  MuMle,  Ala.,  at  11.7  cents  per  cubic 
yard.  He  commenced  work  ou  Afarcb  21, 1862,  and  flnished  January 
24,  1883,  remoft-iug: 724,730  cubic  yards. 

Ou  August  2,  1882,  the  sum  of  $125,000  was  appropriated,  and  the 
contract  awajjled  to  R.  Moore,  of  Mobile,  Ala.,  at  12.3  cent*  per  oubio 
yard.  The  work  was  be^jHu  January  34,  1883,  and  flniobed  February  9, 
1684,  the  contractor  baviiig  removed  888,093  cubic  yards. 

No  further  appropriation  having  been  made  and  the  funds  available 
being  exhausted,  work  on  flie  harbor  was  suspended. 

Congress,  by  act  July  5, 1884,  made  an  appropriation  of  $200,000  to 
continue  the  improvement,  and  the  contract  was  awanled  to  Tobias 
Sarke,  of  Mobile,  Ala.,  at  0  cents  per  cubic  yard.    (See  Abstract.) 

Two  alterations  have  been  ma^le  in  the  original  project. 

First.  On  aci;oujit  of  the  shar;t  bend  and  nature  of  the  material  at  the 
month  of  Mobile  Itivcr,  the  width  of  the  channel,  .is  far  as  the  upper 
gap  of  the  olwtrHCtiouB,  a  distance  of  3,820  feet,  will  be  increased  to 
300  feet. 

At  the  upper  gap  Hiere  is  a  deflection  in  the  direction  of  34°  6'  to  the 
TJgbt,  and  993  feet  hirther  south  anotherof  28^^53',  on  account  of  which 
the  channel  will  be  dredged  400  feet ;  the  remaining  portion  of  tlie  chaii- 
n^  between  the  obitructious,  iu  length  equal  to  4,fil6  f^et,  will  be  250 
feet  in  width. 

Second.  It  was  also  deemed  advisable,  on  account  of  the  low  tides 
during  the  wintvr  months,  to  increase  the  central  depth  to  18  feet  at 
mean  low  tide  o*'  17  feet. 

T4ie  condition  of  the  channel  previons  to  the  commencttinent  of  the 
present  improvement  was  such  that  vessels  loading  to  a  greater  depth 
than  12i  feet  had  to  have  their  cargoes  lightered  or  rafted  to  and  from 
the  city,  a  distance  of  28j  miles,  at  great  expense  aud  frequently  at  oon- 
siderable  loss. 

The  contraetor,  Mr.  Tobias  Btirke,  commenced  operations  ou  Septem- 
ber 19,  1684,  and  theprogresijof  the  improvement  during  the  fiscal  year 
ending  June  30,  18S5,  has  been  as  follows: 

First.  The  total  number  of  cubic  yards  of  material  removed  during 
the  presentiQscalyear,accordingtoil]etermsof  tbecoutractfcs  1,296,841. 

Second.  Those  portions  of  Cut  "So.  3,  remaining  undredged  at  the  end 
of  the  fiscal  year  of  1883-1884,  haye  been  removed,  giving  a  minimuui 
width  of  126  feet,  and  central  depth  of  17  feet  at  mean  low  tide,  from 
the  curve  of  that  depth  in  Mobile  River  to  same  curve  in  the  lower  bay. 

Third.  From  Cluster  No.  31,  which  is  at  the  elbow  on  Fowl  River 
Shoals,  the  fonrth  cut  has  been  dredged  Xo  the  southern  eutrance,  a  dis- 
tance of  9.88  miles,  increasing  the  width  to  145  feet. 

Fourth.  From  Cluster  No.  31  to  2,266  feet  south  of  cluster  No.  35;  also 
from  Cluster  No.  38  to  1, 112  feet  south  of  Cluster  No.  40,  a  total  distance 
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of  3.01  miles.  Gut  No.  5  has  been  remoTed,  inereaSiDg  the  width  to  190 
feet. 

A  carefal  enrrey  of  tbe  entire  cbaaod  was  made  'during  the  spriog 
aud  summer  of  1885,  and  its  couditiou  was  found  to  be  as  follows: 

Firsl.  CouimenciDg  at  tbe  18-foot  vurre  in  the  Mobile  River  the  course 
of  the  cbaanel  \a  south  39°  20'  east  (true  course)  26  miles  to  cluster  of 
Piles  No.  1;  there  it  is  deflected  1°  40'  to  the  left,  bearing  south  41°  iO* 
«a'Ht  330  feet  to  Pile  No.  1,  located  on  the  end  of  Piuto  Island  Spit.  At 
Pile  No.  1  the  course  of  tbe  channel  tnrus  15°  27'  further  left,  and  bears 
south  56^^  26*  east  to  the  upper  gap  of  the  obstructions,  a  distance  of  i 
miles.  This  entire  portion  of  the  cbannel  is  what  is  known  as  Choctaw 
PHS6,iH72  miles  in  length,  andhanaceutrH]  depth  varying  from  20  feet  to 
23  fret.  The  distance  between  the  top  of  the  slopes  =  180  feet  (the  depth 
outride  of  dredged  channel  is  12  feet),  and  tbroiigbout  a  width  of 
140  feet  it  is  17  feet  deep,  and  for  a  width  of  100  feet  it  is  19  feet  deep 
at  mca,u  low  tide.  It  waft  originally  dredged  14R  feet  wide,  with  depth 
of  19  feet  The  nature  of  the  material  is  a  stifif  blue  clay,  with  a  top 
layer  of  sand  2J  feet  iDaxinium  thicltnesa  for  about  1,610  feet. 

In  tiie  spring  of  1881  a  single  cut  of  35  feet  was  made  and  almost 
immediately  refilled.  In  the  ftdlof  ltJ82  fpur  cuts  were  taken  oiit  at  onoe. 
There  is  no  evidenceof  any  shoaling  since;  on  theotber  Laud,  i6  has  in- 
creased both  in  central  depth  and  width. 

Second.  At  tbe  upper  gap  of  the  obstmations  a  bend  of  34°  fl'  to  the 
right  was  made,  the  channel  liearing  south  22'^  20*  east  to  Olaster  No. 
2,  a  distance  of  993  feet,  and  was  dredged  in  1881  and  1882  245  feet 
wide  and  18  feet  deep.  This  portion  has  now  a  minimum  central  depth 
of  20  to  21  feet;  width  between  top  of  slopes  is  29ft  feet;  ia  18  fuetdeep 
thrtiughoQt  2**0  feet;  and  19J  feet  deep,  with  a  width  of  160  feet. 

Third.  At  Olnster  No.  2  the  course  of  the  channel  was  further  de- 
flected to  tbe  right  28°  33',  bearing  south  4°  33'  west  to  tbe  lower  gap 
of  the  obstrnctiouH,  a  difttantie  of  4^16-  feet  =  .87  mile,  was  ovi^ually 
dredged  105  feet  wide  amd  18  feet  deep  in  iaSl-1882;  this  portion  has 
now  a  central  depth  of  19  feet  to  20  feet ;  width  betweeo  top  of  slopes 
is  150  feet,  is  17  feet  deep  throughout  110  l^et,  and  has  a  depth  of  18 
feet  to  19  feet  for  90  feet  in  width. 

The  nature  of  the  material  between  tbe  obstructions  is  a  mixture  of 
clay  and  sand,  the  quantity  of  the  l^ter  gradually  diminisbiug  until 
tbe  lower  gap  is  reached,  wbere  the  material  is  eomparativefy  free  of 
sand. 

Fovrth.  At  the  lower  gap  of  tbe  obstructions  the  dircctioti  changes 
12°  24'  mjnnfes  to  the  right,  bears  south  154°  west  to  Clustec  So.  5, 
north  end  of  the  elbow  on  Dog  River  Bar,  a  distance  of  1.79  miles. 
The  elbow  is  .26  mile  in  length,  in»kes  an  angle  of  10°  14'  to  the  left, 
and  bears  south  5°  west  to  Cluster  T^o.  6. 

At  Cluster  No.  6  the  channel  is  changed  in  direction  lO'^  17'  to  the 
left-,  bearing  south  5|°  east  to  Cluster  No.  31,  a  distauve  of  12.83  miles. 
Tbe  iiatnie  of  the  matei'ial  fron>  the  obstructions  to  Cluster  II  is  a  stiflf 
blue  clay,  comparatively  free  of  sand  or  sediment  between  Clusters  11 
and  12,  is  the  crest  of  the  Dog  River  Bar,  and  the  subati  atam  of  cWy  be- 
ing covered  with  a  layerof  compact  sand  from'O  to  2^  feet  in  thickness; 
from  Cluster  No.  12  to  Cluster  No.  20  (3.98  miles)  the  material  is  en- 
tirely free  from  sand.  At  Cluster  No.  20  commences  the  shell  reels  of 
tbe  Fowl  River  Stioals.  extending  south  to  Cluster  No.  29  about  4'^  miles 
from  Cluster  No.  29  to  Cluster  No.  31 ;  the  material  is  the  same  as 
above  the  shoals. 
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From  the  lower  gap  of  the  obatructioas  to  Cluster  No.  31  three  cats 
have  been  dredged  with  total  width  of  IQS  feet  aod  depth  of  17  to  18  feet. 

This  portiOD  of  the  chanoel  has  now  a  central  depth  of  17^  to  18^  feet, 
with  a  bottom  width  of  50  feet  and  distance  between  top  of  slopes  of 
140  feet. 

There  is  one  itboal  place  in  this  piirt  of  the  channel  with  a  depth 
varying  from  16  fiset  to  18  feet  between  Pile  No.  14  and  1,470  feet  south 
of  Cluster  No.  7, 127  miles  in  length.  This  shoal  extends  north  and  soath 
of  the  experimental  out  of  22  feet,  recommended  by  rhe  Board  of  En. 
gincors  in  their  report  of  February  28, 1880  (page  1065,  Part  11,  Re- 
port of  Chief  of  fiDgioeers,  l&JO). 

The  cat  is  localed  in  the  elbow  on  Dog  River  B^r ;  was  dredged  in 
September,  1882,  with  a  width  of  100  feet,  length  of  300  feet,  and  depth 
of  22  feet  at  mean  low  tide.  It  was  soundetl  in  February,  1884,  and  a 
niininium  central  depth  of  20  feet  waH  found,  and  a  depth  of  17  feet 
throDghodt  a  width  of  125  feet.  In  May,  18S5,  the  cut  was  again  ex- 
amined, and  the  center  depth  was  fuaud  to  he  from  18^  feet  to  19j-feet, 
with  :v  depth  of  17  feet  125  feet  broad,  the  width  between  tlie  tops  of 
the  slope  being  166  feet.  It  would  therefore  appear  that  the  diminisheed 
depth  is  due  to  the  sides  a:nd  ends  of  the  cutu  assuming  the  natuml 
slope  of  the  material  composing  the  bottom,  as  it  was  originally  dredged 
with  perpendieula*  banks  100  feet  apart.  The  depth  of  water  outside 
of  the  channels  at  the  lower  gap  and  the  ex[>erimental  cut  is  10  feet, 
then  gradually  increases  to  13  feet  at  Cluster  No.  14,  which  is  the  end 
of  the  13-foot  channel ;  decreases  to  12^  feet  on  Fowl  Biver  Shuals  aud 
is  this  depth  at  Cluster  No.  31. 

Fifih.  Cluster  No.  31  is  at  what  is  known  as  the  "  Fowl  River  Shoals 
Elbow."  Here  the  course  of  the  channel  is  ileQected  13°  40'  to  the  right, 
bearing  south  7}'^  weet  9  88  miles  to  the  17-foot  curve  in  the  lower  bay, 
anil  is  so  located  that  the  northern  extremity  of  the  curve  of  22  feet 
may  be  reached  without  further  change  in  the  course. 

Sand  Island  lighthouse  is  exactly  iu  range  with  the  west  bank  and 
distinctly  visible  at  Cluster  No.  31. 

Fiote  Cluster  No.  31  to  2,266  feet  soutb  of  Cluster  No.  35  (2.47  miles) 
the  present  width  is  190  feet  with  a  depth  of  18^  feet  having  a  width 
of  lOU  feet ;  from  this  )>oiut  to  Cluster  No.  3d  (1.15)  miles)  the  width  is 
126  feet,  with  a  depth  of  18^  feet  throughout  80  feet ;  (torn  Cluster  No.  38 
to  1 ,112  feet  south  of  Cluster  No.  40  (1.24  miles)  Cuts  Nos.  4  and  5  have 
been  dredged,  giving  a  widfh  of  100  feet  between  the  top  of  the  slopes 
and  bottom  width  of  100  feet  with  17}  feet  depth ;  from  this  latter 
point  to  ClusierNo.43  (1.35  miles)  the  top  width  is  200  feet  and  a  depth 
of  16}  to  17  feet  throughout  60  feet ;  and  lastly  from  Cluster  No.  43  to 
Cluster  No.  SO  (3Ji7  miles)  the  top  width  is  200  feet,  with  a  width  of  SO 
feet,  having  a  depth  of  IM  feet  to  20  feet  of  water  at  mean  low  tide. 

The  nature  of  the  material  is  comparatively  firm  from  Cluster  No.  31 
to  Cluster  No.  45.  FrOm  Cluster  No.  45  it  gradually  becomes  soft,  aud 
offers  but  slight  resistance  to  vessels  of  1  foot  greater  draught  than  the 
depth  of  water. 

The  oatoral  slope  is  very  flat,  and  consecjueutly  considerable  shoal- 
ing has  taken  place,  and  will  continue  to  do  so  until  sufficient  width  has 
b«en  attained. 
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Cimditiox  of  the  improvewietit  June  !{0,  IS85. 
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That  i>ortion  of  tbe  river  from  which  the  wrecks  of  the  brig  New  Tort 
and  the  lighter  Arlington  vere  removed  March,  18.S4.  was  misurreypJ 
during  May,  1885.  No  portions  of  the  wrecks  were  found,  and  on  the  site 
of  the  New  York  there  is  uqw  10.6  feet  of  water,  and  10  feet  od  that  of 
the  Arlington.  The  shoal  in  the  river  at  the  foot  of  Charleston  street, 
below  the  New  York,  has  decreased  in  length  a^out  SO  feet,  and  depth 
of  water  increased  six-tentha  of  a  foot  The  shoal  at  the  foot  of  Monroe 
street,  north  of  the  wrecks,  i'iemaid>s  unchanged,  while  the  curve  of  18 
feet  in  depth  has  been  more  uniform. 

Length  of  each  cul  dreigtd. 
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HCMBBR  OV  CUBIC  TARD8   OF  MATRRtAL  REMOVBD   FROM   TUB    CHAKNBL   FBOM  OOH- 
MBMCEMEN'T  op   PRBSBST   PROJECT  TO   JOKE   30,  1665. 

eobie  v*ri>. 

Under  en ntract,  Genrne  C.  Pobefl  Jc  Co 1,6I0.'*< 

Umler  eou tract,  G.  L.  Lonn TU.TSt 

Under  coil  tract,  R.  Moore fMl.OM 

Under  coutract,TobiiiH  Barke  (ia64-'85) l,a9B,«l 

Total 4,5^.4ffi 

The  amount  of  material  remaining  to  be  removed  in  order  to  oomplete 
tbe  improvement  as  at  present  projected  is  approximately  estimated  for 
a  17-foot  channel  (allowing  tiO  per  cent,  increase  of  volume)  to  be 
2,340,513  cubic  yards,  and  iilloif  ing  1  foot  from  the  initial  point  in  the 
river  to  Ulnster  No.  31,  and  l^  feet  from  Cluster  No.  31  to  ttie  soathem 
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«ntr!^nce,  the  amouitt  to  be  removed  is  aji^rosUiiati^y  estimated   at 
2,U4-f,8U3  eabie  yards,  di6tribut«il  as  follows : 


LoeaUt;. 

Jlfeet 

IB  feet. 

rrom  tbp  IpUIbI  pniiit  tn  the  rlTBT  to  the  Upper  a>p,  .72  mile  in  ImiiUi. 

OMcyartU. 
M.B80 

as. 120 

li*88,670 
708,  Z8» 
M,TU 
48.815 
13S.M-J 
330,433 

lOi.487 

8U.  180 
.      H.fiM 
1.774. 822 

125.  «T 

Fn>u.lli.perG«ptoClu.t.TSo.  !:.. IB  mile  lenaih,  140  feel  irtltii 

Fn.„.  Ua^er  X...  2  Ifl  L-.n-vr  dp,  .87  luile  Ipnglh.  140  f«,t  wi.lth 

Froml.n>T<TG»ptaCluiit«r2<.>.  <ll.  14.IM  inU>'>  kDKlb.  90  test  wide 

Fimn  CluiWr  No.  31  1»2._>M  fe*t  wuthof  Clu.tepyo.  ».  a.47  miln  in 
leoetli,  «"  frtt  wiile 

niuii  Claiier  No.  38  lo  1,11!  feet  soDtb  uf  Cituler  No.  40, 1.2(Diilei1eiieth, 
»™nTirs'f«l  »otirof  ClQ.tBr  No.  40  to  C^aat^'s<^'.'ii'l.3s'l^df  fn 

180. 810 
*S3,W 

rnin,  CLB».er  Ka.  43  to  wuthera  eotra^,  a.B7  mile*  In  lenitlh.  IM  feet 

2,3B0.Sn 

2,814.881 

Pi  ior  t«  October,  1882,  all  vessels  of  greater  draiii^ht  thaQ  1 1  i  feet  to 
12  feet,  with  very  few  excejitioDS,  anchored  iu  the  lower  bay,  aud  their 
cargoett  iii  and  out  were  lightered  to  and  from  the  port,  a  dtHtance  of 
28J  miles,  at  great  cost,  loss  of  time,  and  frequentl.v  considerable  loss  of 
cargo. 

The  cbaiinel  of  J7  feet  in  depth,  with  a  width  of  75  feet,  waa  opened  iu 
October,  and  during  the  business  season  of  lS82-'83aU  vessels  of  every 
dexuription  entering  the  bay  came  up  to  the  wharves  of  the  port,  there 
took  on  full  cargoes  or  loaded  to  an  average  draught  of  IfiJ  feet,  and  in 
many  cases  from  17  feet  to  17^  feet;  then  passed  through  the  channel 
to  sea  ur  to  the  lower  anchorage,  where  they  fimshed  loading  to  22J  feet, 
23  feet  being  the  depth  at  meau  low  tide  on  the  outer  bar.  But  owing  to 
the  great  damage  done  the  ehannet  by  vessels  getting  on  the  banks, 
causing  delay,  as  well  as  pressing  the  material  into  the  dredged  channel, 
thereby  diminishing  the  dei)th,  it  was  deemed  best  to  limit  the  draught 
to  154  feet  to  16  feet;  consequently  the  avenige  draught  during  l*i3, 
18*1,  and  1885  has  been  15J  feet,  the  maximum  draught  being  17  feet 
No  material  delay  in  passing  through  the  channel  was  experienced. 

The  improvement  so  far  as  it  has  progressed  bas  givea  general  satis- 
faction. 

The  amount  of  funds  available  during  the  fiscal  year  eoiliug  June  30, 
1880,  will  be  expended  in  removing  those  portions  of  Cuts  4  and  5  remain- 
iog  to  be  dredged  between  the  Fowl  Kiver  Elbow  (Cluster  No.  31)  and 
the  southern  entrance,  and  aa  much  of  Cut  No.  (>  as  tK>ssibIe.  The 
amount  available  will  probably  iucreiise  the  width  of  this  portiou  to  200 
feet.- 

The  amount  of  $240,000  could  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1887,  and  would  carry  to  successful  completion  the 
unprovemeut  as  at  present  projected. 

A  small  amount  may  be  required  to  redredge  that  portion  of  the 
Fowl  River  Elbow  that  bas  shoaled  to  16  feet,  caused  by  tbe  narrowness 
of  the  channel  and  tlie  soft  nature  of  the  material. 

The  amount  that  has  beeu  appropriated  toward  increasing  tbe  depth 
from  12i  feet  to  17  feet  at  mean  low  tide  is  ««60,00>i. 

The  total  expended  by  tlie  General  Government  on  the  improvement 
of  the  channel  of  Molnle  Harbor  since  1827  is  $1,289,830.38,  resultiug 
iu  a  gain  of  depth  from  6^  feet  to  17  feet. 
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The  benefits  to  be  derived  from  the  improvemeot  when  oompleted  are 
as  follows: 

The  saving  of  2S^  miles  of  lighterage,  which  on  cotton  alone  daring 
the  fiscal  year  amounted  to  at  least  {32,000;  the  large  increase  of  ship- 
ping seeking  this  port,  which  in  1881-'82  amonnted  to  243  vessels,  wiUi 
a  tonnage  of  100,719,  and  in  1884^'85  to  310  vessels,  with  a  tonnage  of 
136,144;  the  greater  facility  and  safety  Id  discharging  atfd  loading  at 
the  wharves  of  the  port. 

The  ImprovemeDt  is  located  iu  oallection  diatriot  «/  Hoblle,  Alk.  Mobile  u  the 
Deftre<it  port  of  entry,  and  la  Bitnated  at  the  northeni  entraiice  of  the  projacted  «luui- 
nel,  361  tnilus  from  the  soDthem  eDtraooe  to  the  same,  and  36  milea  fo>m  tbeooUr 
bay  boo;  io  the  Gulf  of  Mexico. 

Money  Mtatement 

July  1,  IBtM,  amount  available t371  ST 

Amount  appropriated  by  act  approved  Jaly  G,  ItM 300,000  00 

300,374  S7 
Jnly  1, 18HS,  amount  expended  daring  flecal  year,  exclaaive  of 

ontHtanding  liabilities  Jaly  1, 1884 |113,962  44 

Jnly  1, 18H5,  oaleUnding  UabUlties 11,571  62 

134,533  » 

Jnl;  1, 1985,  amoant  svulable 75,840  6] 

r  Amonnt  (e8timat«d)  reqnired  for  completion  of  existing  project 340,000  00 

]  Amonnt  that  can  be  profitably  expended  in  fiscal  year  endiiisJune3D,IB^  340,000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acU  of  1866  and  1867, 
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Xumber  and  eharaeter  of  vtittU  engage  in  the  trafflv  of  MoWe  Harlor,  AUbnia. 
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Jftmttr  of  rvual*  murfng  and  tslearKng  al  tlie  port «/  MoHU,  Alabama. 
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WARRIOR  EIVEB. 

The  examination  and  partial  survey  of  tbis  river  was  made  id  1874, 
and  the  report  thereon  may  l>e  found  in  the  Keport  of  the  Chief  of  En- 
gineers for  1875,  Part  II,  page  16, 

In  its  original  condition  the  river  was  navigable  for  boat«  of  2,000 
bales  capacity  dnring  the  winter  and  spring  an  high  as  Tusculoosa,  the 
(lepth  of  water  during  tbis  period  (usually  about  five  months)  seldom 
falling  l>elow  10  feet.  Witli  less  waierthan  tliis  the  snags  became  dan- 
gerous, riud  vith  the  stage  reduced  to  4  or  5  feet  above  low  water,  navi- 
gation for  any  practical  use  was  brought  to  a  close. 

The  obstructions  to  low-water  navigation  rendering  it  impracticable 
were  numerous  snags  aiid  sunken  logs  lying  maiuly  in  the  bar-chutes, 
bnt  scattered  along  the  reaches  also. 

Kinety  bars  and  reefs  with  a  niling  depth  on  them  of  12  to  30  inches, 
and  overhanging  trees,  which  were  also  truublesomo  on  good  boating 
stages,  olten  carrying  away  steamboat  chimneys  and  damaging  their 
upper  works. 

The  improvement  was  aathorize<i  by  act  of  Congress  of  March  3, 1876, 
and  the  project  reconimeuded  and  approved  was  to  create  a  low-water 
channel  of  not  less  than  80  feet  in  widtL  by  4  feet  in  depth,  by  deepen- 
ing the  bars,  removing  the  snags,  and  cutting  down  the  overhanging 
trws. 

The  estimated  cost  was  $151,103. 

Work  was  commenced  in  July,  1875,  and  has  been  contiuaed  annually 
for  an  average  period  of  four  mouths  iu  each  year. 
8S  E 
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The  working  time  coald  have  been  doubled  with  advantage  had  the 
amount  of  fuDds  available  for  the  improvement  permitted. 

As  Booti  as  practicable  after  the  appropriatioD  of  July  5, 1SS4,  bncame 
available,  the  boat«  (log-boat,  qnartur-boat,  and  two  barges),  which  had 
been  lying  in  Mobile  for  ten  months,  were  placed  upon  tlie  ways  for 
repairs. 

These  were  completed  by  October  1,  and  for  the  next  two  months  the 
boats  were  employed  upon  the  lower  Tombigbee,  waiting  an  opimrlii- 
nity  for  beiug  towed  up  to  the  mouth  of  the  Warrior.  On  the  9th  De- 
cember work  on  the  Warrior  was  resumed  near  its  mouth,  and  one 
week  later,  a  suitable  towing  stage  occurring,  the  boats  were  taken  to 
Buzzard's  Bar  (98  miles)  for  the  purpose  of  sloping  and  protecting  the 
caving  bank  at  that  place. 

On  the  17th  January  the  river  became  too  high  for  profitable  em- 
ployment of  the  force,  and  work  was  suspended. 

IJeducting  the  time  consumed  in  lowing,  only  four  weeks  .were  spent 
upon  the  improvement,  and  the  work  accomplished  was: 

Snags  removed 54 

Trees  pulled  back  and  cut  up  near  BuEzard'a  Bar 313 

Cordsuf  brush  cat  and  piled  forfascities 500 

The  snags  were  taken  oat  for  a  distance  of  15  miles  from  the  month 
of  the  river,  and  were  fresh  deposits  since  1883.  With  the  exception 
of  the  brush  cat  for  fascines,  no  new  work  was  undertaken. 

The  total  amonnt  of  work  done  in  the  ten  .vears  during  which  the  im- 
provement has  been  in  progress  may  be  itemized  as  follows : 

Number  of  mouths  at  work 4! 

Nouiberof  bars  worked  on ........ . 49 

Linear  feet  dams  and  jetties  built 31,  OH) 

Liuenr  feet  of  wattled  screens ■ 3.069 

Linear  feet  of  bank  partJalt;  eloped  and  planted 3,^ 

Number  of  oveThBn);iu(c  trees  cut B.:C5 

Number  of  snags  and  sunken  logs  removed 7,4(M 

Steamboat  wrecks  removed 3 

The  aggregate  length  of  bar  improvement  originally  required  was  U 
miles.  Of  this  distance  9.36  milfs  have  been  worked  upon,  leaving  4.61 
miles  upon  which  no  work  has  been  done,  except  snagging  and  hiiuk- 
trimming.  These  two  classes  of  work  have  been  done  thoroughly  for 
110  miles,  and  partially  for  the  remaining  30  miles.. 

The  results  accomplished  by  the  work  as  above  classified  are  as  fol- 
lows: 

The  bank  trimming  and  removal  of  wrecks,  snags,  and  sunken  logs 
have  given  a  sale  and  easy  navigation  on  a  t^tage  of  water  fully  3  ri-eC 
lower  than  was  originally  practicable.  This  stage  for  boats  of  3  t<xt 
draught  may  be  taken  at  1  foot  above  onliniiry  low  water. 

The  bar  improvements  have  generally  been  confined  to  those  afi'ord- 
ing  less  than  2  feet.  The  contraction  of  the  water-way  to  induce  seour- 
iug  was  made  tentatively,  the  channel  having  l>een  made  in  no  case 
less  than  lUU  feet  and  most  instances  not  less  than  125  feet.  It  was  in- 
tended to  reiluce  these  limits  as  experience  demonstrated  the  necessity 
iiir  such  reduction  in  each  case. 

The  observed  effect  upon  the  bars  has  been  an  increase  of  1  to  2  feet 
in  depth,  giving  lor  ordinary  Idw  water  a  depth  of  3  to  4  feet,  but  the 
width  carrying  such  de[>ths  is  defi'^ient,  ranging  Irom  30  to  60  feet. 

By  the  term  "ordinary  low  water,"  as  above  used,  is  meant  the  lov- 
'  water  stage  as  ascertained  in  1874  and  upon  which  the  project  for  im- 
provement was  based. 

The  gauging  al  Tuscaloosa,  madeat  that  time,  showed  a  discharge  of 
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440  catHC  feetptjr  secoud.  Siacethea  the  river  hasseveral  times  reached 
a  lower  point,  and  in  1884  was  in  places  about  1  foot  lower  with  a  gaug- 
ing of  320  cubic  feet,  the  lowest  known. 

The  back  slopiug  and  pitinting  were  made  experimentally,  to  deter- 
mine if  a  growth  conid  be  established  to  protect  the  banks  where  the 
attacks  of  the  current  had  caused  caving.  The  results  showed  that, 
in  most  cases,  the  plants  and  cuttings  did  not  h»ve  time  to  become 
rooted,  before  being  washed  awa^.  Protection  with  mattresses  fur 
sevemi  years  will  be  needed  in  such  cases  in  order  that  the  desired 
growth  may  become  Urmly  established. 

At  ordinary  low  water  the  river  isat  present  navigable  for  boats  draw- 
ing  2^  feet  aa,high  as  Bastport,  60  miles  from  the  month.     Above  that 

?)int  the  ruling  depth  would  be  2  feet,  owing  to  the  short  rock  reefs  at 
arbaoi's  ('i9  miles],  Burrows  Bock  (92  miles)  and  Bealia  (99)  miles), 
opoo  which  no  work  has  yet  been  done.  This  depth  would  al^o  role  at 
Williford's  (94  miles)  and  Buzzard's  Bar  (98  miles),  where  much  work 
will  be  needed  to  re-establish  and  make  permanent  a  suitable  channel, 
the  river  at  these  points  having  widened  so  much  of  late  years  as  to 
^ord  no  de&uite  channel  at  low  water. 

The  work  thus  far  executed  that  has  been  of  most  service  to  naviga> 
tion  is  the  snagging  and  bank- trimming.  This  is  not  a  permanent  im- 
provement, however,  because  every  year  timber  is  thrown  into  the  river 
by  caving  banks  and  by  ''stip-ins,"  which  are  portions  of  the  bank  25 
feet  to  100  feet  in  length  by  10  feet  to  33  feet  in  width  that  here  and 
there  slough  off  after  a  high  river.  It  also  happens  that  after  a  chtite 
has  apparently  been  thoroughly  cleared  of  snags,  the  consequent  scour- 
ing away  of  the  sand  exposes  buried  logs,  which,  being  disengaged,  rise 
at  one  end  and  form  new  obstructions. 

The  cause  of  these  obstructions  will  cease  to  exist  in  a  few  years,  bat 
the  others  mentioned  will  render  annual  revision  necessary  until  stabil- 
ity shall  have  been  given  to  the  banks. 

By  the  act  of  July  5, 1884,  an  appropriation  was  made  for  the  improve- 
ment of  the  Warrior  above  Tuscaloosa.  As  tho  main  business  conse- 
quent upon  this  improvement  will  be  coal  transportation,  which  is 
exi)ected  to  become  the  leading  business  upon  the  entire  river,  It  is 
proper  now  to  consider  the  project  for  the  improvment  of  the  lower 
Warrior  with  reference  to  the  facilitifs  it  will  afford  this  business. 

The  cost  per  ton  in  transporting  coal  by  barges  depends  upon  the 
amount  carried,  since  the  gross  cost  is  nearly  the  same  whether  the  tows 
be  large  or  small. 

Hence,  in  improving  a  stream  for  towing  purposes,  width  becomes  a 
matter  of  prime  importance.  Should  the  channel  of  the  Warrior  be  lim- 
ited, as  proposed,  to  80  feet  in  width  and  a  depth  of  4  feet  obtained 
(which  would  not  always  be  for  the  full  width,  however),  the  facilities 
thus  afforded  to  single  boats  would  be  at  the  expense  of  tows. 

For  sncb  a  channel,  often  curved,  as  it  would  be,  would  not  allow  of 
tows  of  the  size  required  for  cheap  transportation  if  it  would  allow  them 
at  all,  and  such  tows  would  be  shut  out  not  only  during  low  water,  but 
nutil  a  stage  had  been  reached  snfScient  to  give  a  navigable  depth  over 
the  works  built  for  contracting  the  channel. 

For  tows  drawing  5  feet  a  stage  of  7  to  8  feet  above  low  water  would 
be  needed. 

On  this  account  it  wonld  seem  advisable  to  contract  the  channel  no 
Atrther  than  has  already  been  done,  and  it  will  probably  be  better  to 
make  the  limit  not  less  than  125  feet.  A  4-foot  stage  would  probably 
be  needed  in  this  cas«  to  give  a  navigable  depth  throughout  the  entire 
Tidth. 
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Doriog  low  water  this  stage  could  possibly  be  secured  temporarily  by 
a  system  «f  "flushing"  from  the  pools  in  the  upper  river,  thns  forming 
"tides"  upon  vbicb  tows  could  descend.  Tbeii-  ascent,  with  empty 
bargt^s,  wonld  be  practicable  at  any  time. 

The  4  foot  stage  may  also  be  obtained  permanently  by  the  slackwater 
aystcm,  for  which  the  gentle  fall  of  the  river  (4  inches  per  mile  for  SO 
miles  below  Tuscaloosa)  offers  favorable  conditions. 

Governed  by  the  views  above  presented,  I  respectfully  suggest  a 
tnodiUcatiou  of  the  original  project  so  far  as  regards  the  chanuel  width, 
aod  recommend  that  its  minimum  be  increased  from  80  feet  to  125  feet. 
It  is  exjtected  that  the  funds  available  for  expenditure  during  the  fiscal 
year  ending  Ji^ne  30, 1886,  will  be  exhausted  by  December  1,  1885,  ex- 
cept so  much  as  may  be  reserved  for  the  care  of  the  property. 

It  is  proposed  to  use  them  in  sloping  and  revetting  the  caving  bank 
at  Ituzzard's  Bar,  in  removing  the  fresh  log  obstructions  tbat  have 
formed  in  consequence  of  the  bank  yielding,  and  to  give  the  channel 
there  a  suitable  position.  It  is  expected  that  this  season's  work  will 
accomplish  these  results,  and  probably  no  more. 

The  amount  that  can  be  profitably  expended  daring  the  fiscal  year 
ending  June  30,  1887  (besides  the  funds  referred  to  in  the  preceding 
paragraph),  is  t65,000.  Of  this  amount  (15,000  would  be  required  in 
bnihiing  a  steambont,  needed  for  snagging,  transporting  material,  and 
towing.  It  is  not  expected  tbat  this  work  can  be  completed  by  Jaue 
30,  1886,  but  will  require  one  or  two  months'  time  after  that  date. 

The  estimated  amount  for  the  entire  completion  of  the  work  as  orig- 
inally proposed  is  $65,000.  Should  the  project  be  modified,  as  proposed 
above,  there  nill  be  less  jetty  work  required ;  but  this  will  be  offoet  by 
the  extra  work  needed  in  widening  several  chutes  to  get  the  fall  widlii 
]>roposed,  so  that  the  estimate  would  remain  as  above  stated.  As  be- 
fore explained,  the  completed  work  will  not  be  permanent,  but  wUl 
require  annual  revision,  at  a  probable  cost  of  (8,000. 

With  the  improvement  completed  on  the  plan  modified  as  proposed, 
it  is  expected  that  the  river  will  aflford  safe  and  easy  navigation  through- 
out the  year,  with  a  channel  during  the  average  low-water  three  months 
not  less  than  125  feet  wide,  of  a  depth  sufficient  for  boats  of  2J  feet 
draught.  For  coal-tows  drawing  5  feet  there  would  be  unint«mipted 
navigation  for  six  months,  with  boating  stages  occurring  irregularly  for 
three  mouths  more. 

The  commercial  advantages  expected  from  the  improvement  are : 

(1)  The  reduction  of  freight  rates  due  to  the  competition  between 
river  and  rail,amouuting,  as  estimated  in  former  reports,  to  fully  (50,000 
annually  on  the  present  business  of  the  Warrior  Valley. 

(2)  Doing  away  with  the  uncertainty,  irregularity,  and,  in  great  meas- 
nre,  the  risk  heretofore  attendant  npon  river  transportation,  and,  con- 
sequently, reducing  its  cost. 

(3)  The  utilization  of  the  river  as  a  channel  for  coal  transportation  to 
the  Gulf. 

A  reduction  of  fully  (1.25  per  ton  from  present  fi^ight  rates  on  coal 
from  the  Warrior  Valley  is  expected,  reducing  wholesale  prices  in  Mobile 
to  $2.50  per  ton. 

Money  statement. 

Amouut  nppropnaUid  by  aot  approved  July  5,  1884 (13,000  M 

July  1,  181^1,  uuiouutexiwnded duriug fiscal ycar,exclaBiveofoalBtanding 
liabilities  July  1,  1B84 5,168  19 

July  1,  1885,  amonat  Available 6,831  81 

Digitized  .vGooqIc 
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lot  (Bstimated)  reqaired  for  completion  of  existing  project .^$66,000  00 

intthut  can  beprofitably  expended  in  fiscal  yG»reDmngJuiie3CI,t89f  6&,000  00 
itted   in  compliance  with  requiramenta  of  seotioD  S  of  river  and 


(Amoant 
Amonnt        .  . 
Sabmitted   in  compl 
harbor  acU  of  1866  and 


TOMBIOBEE  BITBB. 


Tbe  improvemeDt  of  the  Tombigbee  in  Mississippi  was  anthorized  by 
act  of  March  3,  1873,  and  its  improvemeDt  below  Ootambas  by  act  of 
March  3, 1376. 

Its  continnaDce  has  been  provided  for  by  appropriations  made  for 
tbe  Black  Warrior  and  Tombigbee  jointly.  The  act  of  July  S,  1881,  in 
approptiating  funds  for  continuing  the  improvement  of  the  Tombigbee 
made  two  divisions  of  tbe  river,  viz,  "  Fnlton  to  Vienna  "  and  "  Below 
Vienna."    These  distinctious  are  accordingly  observed  in  this  report. 

In  its  original  condition  tbe  river  was  navigated  througboot  the 
jear  to  Bladon  Springs,  tbe  ordinary  limit  of  tide  water,  143  miles 
ftom  Mobile.  Dnring  low  water,  however,  boats  were  liable  to  deten- 
tion at  four  bars,  where  at  low  tide  the  depth  was  sometimes  reduced  to 
2  feet.  Moreover,  snags  were  troublesome,  and  at  some  points  danger- 
ooB,  BO  that  they  could  be  passed  only  in  daylight. 

From  Bladon  toDemopolis,  243  miles  from  Mobile,  low-water  naviga- 
tion was  difficnit  both  from  the  bars  on  which  the  boats  grounded,  and 
from  snags  and  sunken  logs.  At  times  only  18  inches  could  be  fooud 
on  some  of  the  bars,  and  then  the  boats  turned  back  at  Bladon. 

Navigation  was  suspended  to  Demopolis  during  two  to  three  months 
annaally. 

From  Demopolis  to  Colambus,  416  miles  from  Mobile,  there  were 
namerous  bars  giving  but  12  to  18  inches  at  low  water,  and  the  channel 
throughout  was  much  obstructed  by  snags.  Overhanging  trees  were 
troublesome  on  all  stages  of  water  and  often  inflicted  damnge. 

Tbe  passage  through  the  railroad  bridge  at  Jones's  Blnfif  was  difflcolt 
aod  unsafe  for  descending  boats,  as  a  projecting  rock  point  above  the 
bridge  closed  one  draw-opening  and  caused  a  cross  cnrreut  through  the 
other. 

Navigation  was  carried  on  only  in  the  winter  and  spring,  the  high- 
water  season,  and  ceased  when  tbe  river  fell  to  a  tl  or  6  foot  stage  above 
low  water. 

Prom  Columbus  ta^berdeen,  481  miles  from  Mobile,  navigation  was 
difficult  with  a  12-foot  stage  of  water;  toUottou  Giu  Port,  616  miles,  it 
was  practicable  for  barges  only,  and  to  Fulton,  G93  miles,  there  was  no 
navigation  at  all. 

The  project  for  improvement  recommended  and  approved  was  to  open 
a  low-water  channel  of  navigable  width,  having  a  minimum  depth  of 
4  feet  to  Demopolis,  anil  three  feet  thence  to  Columbus.  From  Colum- 
bus to  Fulton  the  river  was  to  be  cleared  of  snags  and  overhanging 
trees  for  its  improvement  during  boating  stages,  open-river  navigation 
at  low  water  not  being  considered  practicable. 

Tbe  work  was  commenced  in  1873,  and  tbe  appropriation  of  $10,000 
soon  exhausted. 

It  was  not  resumed  nntil  August,  1878,  since  which  time  it  has  con- 
tinued duringthe  low-water  seasouH  for  an  annual  period  of  five  months. 

The  time  spent  upon  the  work  has  be^n  mainly  devoted  to  snagging 
and  bank  trimming,  which  are  essential  preliminaries  to  bar  improve- 
ment. A  considerable  amount  of  the  latter  work  has  been  done  during 
the  three  years  in  which  the  funds  available  allowed  the  employmeut 
of  a  force  for  that  purpose. 
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Work  taring  the  present  fiscal  year  was  oommeDned  on  SeptemlMF 
12,  20  mites  above  Colsimbas,  and  prosecuted  down  the  river  to  that 
place.  It  happened  tbat  tlie  river  was  not  down  to  low  water  murk 
when  this  portioa  of  it  was  worked  npon  in  prerions  years,  and  it  was 
Dot  practicable  to  remove  all  obstructions  to  as  low  a  plane  as  tlieplan 
of  improvement  contemplated. 

Ou  the  lOtU  of  Octoljer  the  working  party  reached  Columbns  on  a 
very  low  Btage  of  water,  having  removed  and  cut  up  over  2,000  logs, 
fiillen  trees,  and  high  stumps  left  from  former  cuttings. 

On  tliG  28th  of  August  proiwsiils  w«re  invited  for  bnildin);  a  barKS 
60x1i>x3  fuet,  and  a  quarter-boat  35x12x2^  feet  at  GotiimbUH,  tlie 
estimated  cost  being  (t,000.  Only  one  bid  was  received,  which,  amount- 
ing to  $t,200,  was  thought  excessive  and  rejected.  The  work  was  un- 
dertaken witli  hired  labor  and  materials  bought  in  open  market,  and 
completed  on  10th  of  Octol)er,  at  a  cost  of  $828. 

The  improvement  at  H  uddlestone's  Bar,  3  miles,  and  at  head  of  "Tea 
Mile  Shonls,"  14  miles  l«elow  Columbus,  bad  been  damaged  by  caving 
banks,  and  it  was  erident  that  the  only  way  to  make  the  improvement 
pennaneut  was  by  sloping  and  protecting  the  banks.  There  being  no 
rock  accessible,  the  es]>erimeut  was  tried  of  holding  the  brush  down 
by  wires  Recurt^l  by  stout  stakes.  Half  a  mile  of  the  bank  waB  slojied 
and  pnilected  in  this  way,  the  brush  being  also  covered  with  earth. 
The  I'fNult  of  the  experiment  has  not  yet  been  ascertained. 

Work  was  snpcnded  at  Christmas  on  account  of  high  water.  The 
amount  done  was : 

Hlle  of  bank  protected 4 

Trees  felled  and  cut  up 4,1B 

Suuken  logs  removed .      lOT 

Behw  Vienna. — On  the  5th  of  October  the  log-boat  Warrior,  aflerbe- 
log  repaired  in  Mobile,  was  towed  up  to  Mtlans's  Gin,  103  miles,  oom- 
nienced  work  at  tbat  point,  awaiting  an  opportunity  for  being  towed 
np  to  the  Warrior  River,  On  the  6th  of  November,  the  log-boat  Noxubee 
was  returned  from  the  Alabama  and  commenced  work  at  the  jonction 
of  that  river  with  the  Tombigbce,  50  miles  ^m  Mobile.  Both  boats 
worked  up-stream,  being  aided  in  moving  from  point  to  point  by  the 
courtesy  of  passing  steamboats. 

The  portion  of  river  to  he  worked  over  had  been  well  cleared  of  snags 
in  former  years,  but  had  again  be<M)  me  partially  obstructed,  partly  from 
trees  recently  lodged  and  partly  from  the  rising  of  old  bedded  logs  tbat 
listl  Iteeu  Ireed  by  the  removal  of  overlying  snags. 

The  snag-boat  Big  B  was  detained  in  Mobile  until  the  last  of  Novem- 
ber, getting  a  new  set  of  boilers  placed  in  her. 

Starting  out  at  that  time,  she  took  the  log-boat  Warrior  and  barges 
in  tow,  to  the  mouth  of  the  Warrior  Biver,  arriving  there  December  9, 
and  soon  after  towed  the  boats  100  miles  up  that  river  and  retanied  to 
the  Tombigbee. 

On  January  4  the  river  becoming  too  high  for  snagging,  the  Big  B, 
with  the  Noxubee  in  tow,  went  above  DemoiMlis  to  cot  overhanging 
trees,  where  for  a  space  of  20  miles  this  work  had  not  been  doue. 

On  the  17th  the  work  was  reported  finished,  and  the  boata  were 
ordered  to  Mobile. 

The  work  doue  was : 

Snails  and  loga  remoTed  below  Demopolis 603 

Trees  lelled  nod  cut  up l.Sfi 

The  Steamer  ran  1,130  miles,  700  of  which  was  In  towing. 
The  very  low  stage  of  water  prevailing  while  the  boats  were  engaged 
•n  the  lower  100  miles  of  the, river  enabled  them  to  do  thorough  work, 
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s»d  steambont  officers  express  mnch  satisfaction  at  the  improved  navi- 
gatioii  afforded. 
Tbe  present  condition  of  the  iraproTemeiit  is  aa  follows: 

1.  From  Fulton  to  Vienna. — Frum  Ftilton  to  Columbns,  177  miles,  the 
vork  projecte<l  bofi  been  ]>erforiiied,  and  the  river  is  navigable  on  a  4- 
foot  siaf^  to  Aberdeen,  and  on  an  8  foot  sta{!;e  to  Fulton. 

On  lower  stagex  the  width  of  the  channel  at  "  Short  Points"  is  insnf- 
ficit^nt  for  steamboats. 

The  banks  are  generally  stable,  sbowinfi:  little  disposition  to  slide  or 
cave,  and,  except  that  an  oGcasioual  revision  will  be  needed,  tbe  ina- 
provement  may  bo  considered  completed. 

From  Colnmbns  to  Vienna  the  liver  is  navigable  on  a  2  foot  rise  for 
boatH  (Irawinf!  3  feet,  though  for  a  few  miles  below  Pickensville,  tbe 
cbuitnel  is  difBcult  to  run  on  account  of  snags  not  yot  removed.  Witb 
this  esrejition  the  channel  lias  been  well  cleared,  3,G93  snags  and  logs 
liHving  been  taken  out.  Twenty  bars  that  originally  afforded  a  depth 
of  1^  to  20  inches  have  been  improved,  and  the  depth  increased  to  3 
feet.  Five  of  them  have  partially  shoaled  agiiin  from  run  bars,  and 
Will  need  fnrther  work.  Fifteen  bar:*  giving  18  to  24  inches  depth  re- 
main uiiimjiroved,  and  prevent  low-water  navigation. 

2.  BeUiw  Vienna The  clearing  of  the  banks  from  overhanging  tim- 
ber, and  the  channel  from  snags  (I},??!  having  been  taken  out),  have 
given  sate  navigation  with  3  feet  depth  at  low  water  to  Tompkins  Bluff, 
m  miles. 

With  a  1-footrise  this  depth  can  be  carried  to  Kirkpatrick's,  260  miles, 
and  with  a  2foot  rise,  to  Vienna. 

Bight  bars  below  l>emo|iolis,  having  a  depth  originally  of  18  to  28 
inches,  have  been  improved,  and  the  projected  depth  of  4  feet  ob- 
taine4l,  but  in  two  cases  not  maintained. 

Betwen  Demopolis  and  Vienna  fourteep  bars  have  been  improved, 
eleven  of  which  maintain  the  3  feet  gained  at  first. 

Fifteen  bars  below  Demofiolia  and  thirty  above  remain  to  be  im- 
proved before  the  channel  will  have  the  depth  designed  in  the  project. 
Until  this  is  done  the  full  benefits  of  the  improvements  made  will  not 
be  felt. 

It  is  proposed  to  nse  the  fiinde  now  available  for  expenditure  during 
the  year  en<)ing  June  30,  1886,  in  completing  the  snagging  and  bank 
trimming  above  Vienna,  of  which  there  is  a  distance  of  10  miles  still 
to  do,  and  afterwards  to  take  out  the  scattering  snags  that  have  lodged 
along  the  river  since  this  work  was  last  performed.  Only  the  snag-boat 
Big  B  will  be  employed,  and  the  funds  on  hand  will  not  suffice  to  keep 
her  at  work  longer  than  the  last  of  October. 

Tbe  amount  (exclusive  of  the  funds  on  hand)  that  can  be  profitably 
expended  during  the  fiscal  year  ending  June  30, 1887,  is  estimated  as 
follows : 

Pnltonto  Vienna $27,000 

Below  Tieona 60,t00 

The  first  amount  includes  (2,600  as  the  estimated  cost  of  a  new  bnll 
fiir  tbe  log  boat,  with  a[>paratns  for  hydraulic  grading. 

The  $60,0U0  to  be  applied  below  Vienna  includes  95,000  as  tbe  esti- 
mated oost  of  a  new  hall  for  the  snag-boat  Big  B. 

The  cHtimated  amount  needed  for  the  entire  completion  of  the  im- 
provement is: 

FnltontoVieona $W,000 

Below  Vianna 60,000 

Total 8T,00» 
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It  ia  thought  that  with  tbis  amount  available  tbe  improvement^  ooold 
be  flnisheil  in  twelve  working  months.  , 

It  ia  estimated  that  the  cost  of  the  annaal  revitiioD  that  will  be  needed 
for  the  maintenance  of  the  improvemfut  will  be  (8,000. 

The  immediate  commercial  advanfage  that  may  be  expected  upon  tbe 
completion  of  the  improvement  will  arise,  not  so  much  from  tbeio- 
creaned  amoant  of  business  done  upon  the  river  as  from  redaction  of 
freiKht  charges  on  the  whole  traffic  of  the  Tornbigbee  Valley. 

Wbeo  the  river  is  in  boatiug  condition,  competition  exists  and  rates 
are  low. 

With  navigation  susttendcd  the  railroads  virtually  mODOi>olize  the 
business,  and  charge  accordingly.  Now  when  the  freight  tnriff  shall 
be  regulated  and  limited  by  competition,  niHintaiued  perennially,  the 
advantage  to  the  community  is  evidt-ntly  to  be  measured,  not  by  tbe 
amount  of  business  actually  handletl  by  the  river,  but  by  the  amount 
a&ected  by  com|>etitive  rates,  whether  handleil  by  river  or  rail,  and  this 
will  be  all  of  the  transportation  busii>e«suf  the  Touibigbee  Valley, except 
what  may  be  strictly  loenl. 

The  appropriations  fur  this  improvement  have  been  made  for  the 
Warrior  and  Tombigbee  jointly,  and  for  the  Tombigbee  above  Coluiu- 
bus  ae  follows: 

Byactof  March3, 1P73 IIO.OOO 

By  actofUarcbS,  l!475 )S,WO 

Bvsctof  Anirnst  14.  18Te 15.000 

By  act  of  June  It*,  ItfJrt 4U.O0O 

By  act  of  March  :i,  1«?9 30,000 

By  ftctofJuiip,  H,  l-J^ , 51.000 

By  act  bf  Marcb  3,  It^Sl 36,000 

By  actofAuKnstU,  InaS : 31.000 

By  act  of  July  &,  18«4 37,000 

Total aiBpOOO 

The  assignment  has  been — 

For  Ihe  Warrior $97,633  38 

r.rt- Tiiinbinlie.' below  Vieiiua 95,:UI  57 

Foi  Tombigbee  Ayjiu  Fultou  to  Vienna 71!,  050  06 


ifoney  staUmeni. 
Tombigbte  Uirrr  from  FitHoti  to  Vitnna. 


Amount  appropriated  by  act  B|i|>rovi'<l  .Inly  r>,  IHrrt JIO.OOO  00 

July  1.  tWii,  aiiioiini  I'liieudvil  duriui'  lincikl  year,  exclnsiveof  outBlanding 
UabilitiesJuly  1,  lf<84 6,0W  99 

July  1,  lai^,  amount  available 3.ai2  01 

!A.ni<iunt  (I'stimalcil)  n'qnire<l  for  cinn]  lift  ion  of  eiistinc  project 27,000  ID 
AiiioiiiirttiatcHnlir|>r»titHbIyfX|;wnile<lii<liHCHlyeareudinKJune:UMSH7    27,000  00 
T»'o  thuuHauil  dolliirK  of  np|>r<>|>riut  ion  axked  fur  is  fur  prcBervalion  uf 
iiliprovi'ini-ii',Tuilibigb»i>uliiiv«(J<>lnnibuH,  iiuv  ini-liided  iu  iLiHiwcliun. 
Sabmliti-il  in  i'«ni]itiu]ire  nirh  reijnii'umt'utd  of  section  2  nf  river  and 
barboT  acu  of  IrUi  nud  l«ii7. 

Tombi'jhee  Rirer  beloic  Vienna. 

Amount  RppropHalPil  by  act  approvidJiily  .1.  1881 (15,000  00 

Julv  1,  18B5.  nmounl  exjwnded  dnriugti»cal)'ear,  usclnsiveof  ontstanding 
littbililivaJuly  1,  IdW 11,0<1  63 

Jaly  1,  16^  amount  available 3,0M  IT 
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iAmoant  (Mtimatad)  ceqnired  for  completion  of  exialljig  project (60, 000  00 
AinonuttW(i>nbenn>fltabIyexp«DdediDBw]alyMreDdiiigJune30.1S87    60,000  OO 
Sabmitted  in  oomplianoe  wllfa  raqoirementa  of  Bectiou  S  of  river  uid 
harbor  aote  of  1866  and  imJ. 

Tombigif*  fiiver  otOM  Columhu*. 

Jntyl,  1S84,  amount  available 1382  87 

July  1,  lSd6,  Binonnt  expended  ditrlnK  fiaoal  year,  ezoliuive  of  ontatanding 

lubilitiea  Jnly  1,  ieB4 388  57 

i  Included  in  Toiobisbee  from  Fulton  to  Vienna. 

(  Submitted  in  compliance  with  requirementa  of  section  3  of  riTer  and 

I      harbor  acta  of  ISeC  and  1S67. 


COMHXBCUL  STATISTICS. 

The  bnsiness  done  on  the  Warrior  River  for  the  past  year  has  been  ascertained  for 
two  items  only : 

5,333  bales  cotton,  valued  at ^266, 650 

33,604)  sacks  cotton-seed,  valued  at 17,700 

Estimated  value  general  merchandise 100,000 

384,350 
Business  on  the  Warrior  baa  been  decreasingof  late  years,  and  the  amount  now  done 
is  fnrnishud  almost  ezclnsively  by  plantations  immediately  on  the  river. 

TOHBIOBER   RIVER. 

47,670  bales  of  cotton,  valued  at  |50 .* $2,363,500 

6,000  barrels tarpentine,  attl5 90,000 

30,000  barrels  rosin,  at  $:i 60,000 

0«ueral  merchandise,  estimated  value 1,^0,000 

Total 3,783.500 

The  above  is  for  the  Tombigbee  business  done  with  Mobile,  and  does  not  include 
timber,  Iniiiber,  and  staves.  These  are  items  of  considerable  importance,  but  the 
amonnt  cuuld  not  be  ascertained. 

In  regard  to  local  business  done  between  Vienna  and  Fnlton,  Quttman  &  Co., 
merchants  of  Aberdeen,  report ; 

"We  bave  received  between  BOO  and  1,000  bales  of  cotton  by  river.  *  *  *  As  to 
the  value  of  luercbaudise  sliippcil  and  received,  think  it  will  approximate  $20,000. 
Not  more  than  five  or  six  trips  made  by  boat  during  the  season,  for  tbe  reasou  that 
the  river  has  not  been  so  low  for  twenty  years  duriut;  tbe  nguul  boating  season.  Wa 
had  DO  river  to  speak  of  during  tbe  whole  winter.  We  would  state  that  tbe  amount 
of  cotton  would  Dave  reached  at  least  6.UV0  bales  had  the  river  been  in  usual  liuating 
order,  and,  as  a  uatiiral  couBe<|uence,  shipments  of  goods  to  and  from  points  abeve 
and  twlow  would  have  been  much  greater. 

"  The  impruvemeiils  made  ou  Ihu  river  have  been  a  great  benefit  to  tbe  town  as  well 
as  to  tbe  people  on  the  river,  but  there  is  still  a  great  deal  to  be  done  to  put  the  river 
in  navigable  conditioa. 

"There  ban  been  a  stave  factory  recently  erected  here  and  a  cotton-seed  oil'mill  is 
•bout  to  be  ereeted- 

"These  two  new  induHtries  will  use  the  river  to  a  ereat  extent  in  their  business. 

"The  slave  factory  bus  built  a  new  steamboat,  which,  together  with  one  already 
built,  gives  us  two  boine.made  steamers,  both  of  which  expect  to  ply  in  the  npiier 
river  duiiug  tbe  coming  season. 

"The  business  done  at  Columbus  was  cut  short,  as  at  Aberdeen,  by  the  low  river 
during  the  low  boating  season." 

MiMjre  &.  Cox,  grocers,  write : 

"We  band  you  items  as  follows: 

Number  sacks  cotton  brought  here 35,000 

Number  bales  cotton  brought  here 1,450 

besides  a  large  quantity  of  Keueral  merchandise.  Business  done  by  us  on  river  would 
have  been  doubled  (so  report«d  to  us)  but  for  obstructions  in  Ten  Mile  Sboals  uud  the 
bar  at  Picbeusville. 

"Weshonldnotforset  to  say  that  to  the  navigation  of  the  Bi&bee  we  are  indebted 
for  '  river  rates'  by  roil  at  a  time  of  year  when  four-fifths  of  our  business  is  done." 
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Q  3- 

IMPROVEMENT  OF   BLACK  WARRIOR   RIVER,  ALABASIA,  FROM   TUSCA- 
LOOSA TO   DANIEL'S   CRKEK. 

The  survey  of  the  Blsck  Warrior  River  from  Toacaloosa  to  Sypsey 
Fork  waa  made  in  compliance  with  the  provisions  of  tbeactofCougreas 
approved  March  3, 1879,  id  the  fall  of  1879. 

Tlie  reijort  is  coutained  iu  the  Report  of  the  Chief  of  Engineers,  1881, 
Part  II,  page  1218. 

The  plan  of  improvement  recommended  was  by  the  ose  of  locks 
and  dams,  at  an  estimated  co»tof  $1,2U0,000,  and  an  appropriation  of 
(200,000  was  asked  for  to  begin  the  work  witb. 

The  river  is  at  present  navigable  at  high  water  only,  and  even  then 
sufficiently  dangerous  to  put  a  stop  to  all  commerce  on  the  river,  althongh 
barges  have  been  frequently  doat«d  down  to  Mobile  loaded  with  coaL 

The  river  and  harbor  act  of  July  5, 1884,  appropriated  $50,000  for  the 
improvement  of  the  portion  of  this  river  from  Tuscaloosa  to  Daniel's 
Greek,  a  section  embraced  in  the  survey. 

1^0  jiroject  for  the  improvement  has  been  adopted,  but  a  survey  whereon 
to  base  plans  and  estimates  was  ordered. 

This  survey  lias  been  matle,  and  shows  that  the  section  for  which  the 
appropriation  was  made  can  be  improved  by  the  nse  of  locks  and  dams 
at  an  estimated  cost  of  $245,786. 

The  sum  of  $2,978  was  expended  during  the  fiscal  year  ending  June 
30,  1885,  which  completed  thesurvey. 

This  survey  was  commenced  on  1st  of  September  of  the  present  fiscal 
year,  and  the  field  work  concluded  in  December,  and  extended  from  Tus- 
caloosa to  Daniel's  Creek. 

Sbould  the  plans  and  estimates  contained  in  report  of  survey  be  ap- 
proved, it  is  proposed  to  apply  the  balance,  $47,022,  available  for  the 
fiscal  year  ending  June  30,  1886,  in  prosecuting  the  work  iu  accordance 
with  those  plans. 

The  sum  ot  $198,764  can  be  profitably  expended  dnring  the  fiscal  year 
ending  June  30, 1887,  which  it  is  thought  will  complete  the  improve- 
ment. 

The  object  of  this  improvement  is  especially  for  the  transportation, 
in  barges  of  coal  from  the  coal  fields.  The  enormous  quantities  of  coal 
in  the  coautry  through  which  this  river  flows,  and  its  superiority  and 
accessibility,  prove  conclusively  the  importance  of  the  early  completion 
of  this  improvement,  rendering  it  available  for  the  use  of  the  Genera) 
Government,  the  people  of  the  Gulf  States,  and  the  steamers  of  all  na> 
tions  employed  in  the  commerce  of  the  Gulf. 

The  amount  of  commerce  to  be  benefited  by  the  completion  of  this 
improvement  cannot  be  estimated,  but  it  is  conjectured  the  benefit 
would  more  than  warrant  the  outlay. 

Mones  ttatement. 

AmoDnt  kppiopriftted  by  Bci  approved  Joly  5,  1884 t^^iOOO  00 

July  1,  1H85,  amonnt  expended  dnriDg  fiscal  year,  eiclusiveof  UQtstaodiDg 

liabilitiwJuly  1,  18tj4 2,978  00 

July  1,  1885,  amoant  available 47.023  OO 


rAmonnt  (estimated)  required  for  completion  of  exietinz  project 198,764  00 

J  Amo»uttbatc»nbeproDlabljeipendedinSBcalyearendiiif!Jiiiie30,1887  198,*64  00 
'■'  '  ■■      2«friT«iand 

ul.z.dj:G00glc 


\  Submitted  in  compliance  with  requjreiuenta  of  section  2  of  rivei  and 
(.     harbor  acta  of  1866  and  1867. 
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Q4- 

IMPBOVEMENT  OF  OLD  TOWN  OEEEK,  M18BI8SIPPL 

The  ezaminAtioti  of  this  ntream  provided  for  by  tbe  provisions  of  sec- 
tion 3  of  the  river  and  hurbor  net  of  March  3,  1881,  was  made  during 
t)je  month  of  Oetober,  18S1,  and  report  is  contained  in  Annual  Heport 
«f  Cliief  or  Engineers,  A|»|>endix  K  29,  t8Sl. 

The  condition  of  tlie  creek  when  exiimined  showed  that  the  obstruc- 
tions consisted  entirely  in  accumulations  of  fallen  trees,  drift,  and  over- 
fanDfinf^  timber. 

Tiiere  were  no  shonis  or  rapids  in  the  stream,  and  no  artificial  ob- 
struclinnn  except  a  bridge  G  miles  below  City  Point. 

Prior  to  the  conntruetion  of  the  Mobile  and  Uhio  Railroad,  boats  ran 
to  Camnrgo,  16  niilea  from  the  mouth,  and  in  1852  or  1853  a  steamer  as- 
cended within  2  miles  of  Gity  Point. 

Tbe  pniject  reoommendeil  and  a<lupted  is  to  obtain  a  high-water  chan- 
nel for  four  months  in  the  year — say  from  December  I  to  May  1 — from 
the  month  of  the  creek  to  City  Point,  a  distance  of  30  miles,  the  object 
being  to  secare  the  opening  of  a  competing  roate  for  the  transportation 
of  planlaliou  products  and  relurn  Kupjilies. 

The  eslimated  cOKt  is  IKMHN).  Tbe  river  and  harbor  act  Angnst  2, 
1882,  appropriated  $3,000  for  this  improvement,  but  tbe  appropriation 
WHS  not  made  available  until  March  1,  1883.  Owing  to  continued  high 
WHter,  operations  were  not  begun  until  July  2,  1883,  and  were  8UK[>ended, 
OD  H0C4)niit  of  near  exhaustion  of  funds,  daring  tbe  following  September. 

The  following  work  was  accomplished: 

Tnes  rat  and  removed  from  bank 13,018 

Lori  Mid  ktmnpH  n-movrd  fmin  bed _...        853. 

Drifts  and  flsb-traps  removed 6 

The  result  of  tbe  work  was  such  as  to  permit  a  steamer  to  make  three 
trips  to  Camargo,  bringing  out  800  bales  of  cotton  and  200  sacks  of  oot- 
ton-see^i,  carrying  on  her  trips  up  about  20  tons  of  supplies  and  farming 
implements.  About  500,000  feet  of  lumber  in  logs  were  floated  down 
the  stream  to  Columbus  and  Aberdeen. 

As  no  appropriation  was  made  by  tbe  last  Congress,  uo  work  was 
done  dnring  tbe  present  fiscal  year. 

It  is  proposed  to  use  what  sum  may  be  appropriated  for  tbe  fiscal 
year  ending  June  30,  18^7,  in  continuing  the  removal  of  obstructions 
to  high-water  navigation,  working  as  far  ap  in  tbe  direction  of  City 
Point  as  the  amount  available  will  permit 

Tbe  Slim  of  $7,000  can  be  profitably  expended  during  tbe  fiscal  year 
ending  June  30,  1887,  which  amount,  it  is  expected,  wilt  complete  tbe 
improvement  as  projected. 

The  benefits  to  commerce  that  would  ensne  ftt>m  the  completion  of 
this  improvement  will  be  the  opening  of  a  waterway  competing  witb 
tlie  Mobile  and  Ohio  Railroad,  thus  affording  directly  a  more  conven- 
ient and  accessible  route  to  market,  thereby  materially  decreasing 
.freight  charges  on  cotton  and  return  supplies,  as  well  as  indirectly 
securing  the  advantages  of  competition. 

it  is  estimated  that  about  34.000  bales  of  cotton  now  transported  by 
rail  will  natumlly  »eek  this  route,  and  that  a  saving  of  $1.50  per  bale 
over  railroad  freight-*  would  follow,  thus  securing  to  tbe  community  aa 
annnni  saving  of  $j0,Q00,  and  a  corresiwnding  r^uction  on  retu^  sap- 
plies  of  81)  per  cent,  on  value  of  the  cotton. 
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Moiug  itatement. 

IAmoDDt  (estimated)  required  for  eompletloii  of  es'iBtinK  project (3 
Amonnt  tD»t  can  b«  prodtabl;  expeoded  jn  flacolyear  endiog /nne  30, 1881'      'i 
Submitted  io  complmiioe  with  leqnirements  of  section  3  of  river  and 
hsTboT  acta  of  1866  Mtd  1867. 


Q5- 

IMPROVEMENT  OF  NOXUBEE  EI7EE,  MISSISSIPPI. 

The  examination  of  this  river  provided  for  by  act  of  Congress  ap 
proved  March  3, 1879,  was  made  during  the  month  of  March,  1880,  and 
extended  from  Macon,  Koxubee  Connty,  iUisNi»sippi,  to  its  moutb. 

Report  is  contained  in  the  Annual  Keport  of  the  Chief  of  Engineere 
for  1880. 

The  condition  of  the  river  when  examined  was  such  that  dnring  all 
BcanoiiK  of  the  year,  and  at  all  stages  of  water,  navigation,  except  by 
small  Sat-boats,  was  practically  impossible. 

Steamboats,  [irior  to  the  building  of  the  Mobile  and  Ohio  Bailroad, 
plied  this  river  {1H59).  After  the  construction  of  this  railroad  the  boats 
were  withdrawn;  the  river  then  became  overgrown  with  timber,  which 
in  time  fell  or  slid  into  the  river,  causing  snags  and  logs  to  lodge  on 
the  river's  bottom,  and  also  caused  the  formation  of  a  number  of  shoals 
and  bars. 

The  river  being  virtually  abandoned  for  the  purposes  of  navigation, 
the  I'lunters  living  along  its  banks  assisted  in  closing  up  its  channel-way 
by  building  a  number  of  tish-traps  and  mill-dams. 

The  chief  obstructions  to  navigation  cousi!ite<l  in  the  immense  nam- 
ber  of  trees  overlmiigiug  its  banks  throughout  its  entire  length,  in  some 
places  being  so  dense  as  to  roof  the  river  in. 

At  the  time  of  the  examination  the  de]>th  of  the  river  was  found  to  be 
(at  low  water)  Ironi  Ij  feet  to  2  feet,  anil  the  average  width  60  feet 

The  project  atlopted  was  to  afford  a  navigable  channel  for  nine  mouths 
in  the  jeSr  from  its  mouth  to  the  town  of  Macon,  by  the  removal  of  ovei^ 
hanging  timber  fn>m  the  banks  and  such  obstructions  to  navigation  aa 
might  be  found  in  the  river. 

The  estimated  cost  was  965,345.25. 

The  appropriations  made  for  the  improvement  are  as  follows : 

Byaftt  of  CoiigrcsBitpproved  June  14,  1880 tlS.COO 

Bf  ncl:  of  C<>ii|{re>B  it|>|>rut'e<l  March  3,  IjWI 8,II0I> 

By  actofUonj(r.(W  (miwrd  ArijjUMt  a,  lH*i 10,000 

By  act  of  Caugress  approved  July  5,  liMJ4 7,500 

Total 37.500 

Work  on  this  improvement  wa«  commenced  during  the  low-water 
season  of  1880,  prosecuted  during  the  fiscal  years  ending  June  30, 1831, 
and  -lune  30,  1882,  and  through  the  month  of  March,  1883,  when,  the 
appropriation  being  about  exhausted,  operations  were  su-^iMinded. 

Under  the  appropriation  of  $7,5W(,  made  by  act  July  5,  1884,  wort 
was  rewumeil  in  September  of  the  present  fiscal  year.  Two  qnarter- 
boats  were  built,  tools,  implements,  &c.,  purchased  during  this  mouth, 
and  on  October  1  work  on  the  Hver  be^an  at  a  point  1^  miles  betov 
Macon.  Operations  were  continuously  prosecuted  until  the  12th  of  the 
Ibllowing  January,  when  high  water  and  extreme  cold  weather  compeIl<-d 
a  suspension  of  the  work.  The  lioat  and  property  were  carried  down 
the  river  aud  moored  at  Gainesville,  on  the  Tombigbee  River. 
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AboQt  28  milea  of  the  apper  section  of  the  river  was  thorongbly  im- 
proved, all  obstmctioDS  removed,  and  overhaoging  timber  cat. 

On  May  23  operations  were  again  resumed  at  the  month,  and  were  con- 
tinned  without  intermptiOD  to  the  close  of  the  flacal  year. 

Twelve  miles  of  this  portion  of  the  river  were  wholly  improved. 

The  amount  of  work  done  during  the  present  fiscal  year  ia  itemized 
aa  follows : 


Qairter-bosta  and  akiSa  built- - 
TrtM  felled,  cut  nn,  and  pulled 
StumpBcut  to  irithin  1  foot  of  low  water 7,^90 


^MS  felled,  cut  up,  and  pulled  ba«k.. 
StQuipB  cut  to  within  1  foot  of  low  wat 
Oyerhaugiug  Itmba  cut -.-- 1,988 


Stamps  b lusted 186 

Snags  and  logs  removed  from  the  bed  of  the  river I,lil6 

DriftH  removed 2 

The  river  has  been  partially  improved  from  Macon  to  its  month,  and 
wholly  from  Macon  to  a  point  28  miles  below,  and  from  the  mouth  for 
13  miles  above,  giving  a  river  40  miles  wholly  improved  and  51^  niilea 
partiiUIy. 

The  river  is  navigable  daring  high  water  from  Macon  to  its  moutb, 
not  with  safety,  however ;  a  raft  having  formed  during  the  suspension  of 
work  at  the  "cut-oft,"  about  30  miles  above  the  mouth,  which  is  a  seri- 
ous obstruction  to  safe  navigation. 

It  IS  proposed  to  apply  the  funds  available  during  the  fiscal  year  end- 
ing June  30, 1886,  to  continuance  of  the  removalof  obstructions  to  high- 
water  navigation,  working  up-stream  as  &r  as  the  balance  on  hand  will 
permit. 

It  is  exiwcted  that  the  proposed  ezpeuditnre  of  this  money  will  re- 
ealt  in  a  wholly  improved  channel  from  the  mouth  to  the  cnt-oB' — 30 
miles. 

Should  funds  allow,  work  will  also  be  commenced  on  removal  of  the 
"raft"  above  mentioned. 

The  Slim  of  $25,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887,  in  continuing  the  improvement  by  widening  and 
deei>ening  the  channel,  removing  the  snags  and  logs  which  from  time 
to  time  will  find  their  way  into  the  river,  removing  overhanging  timber 
from  the  banks,  and  in  clearing  away  the  "raft"  at  the  "cut-off." 

On  completing  the  improvement  as  designed,  the  river  during  high- 
water  season  will  be  navigable  from  its  mouth  to  Macon;  thus  furnish* 
iog  a  new  and  cheaper  transportation  route  for  the  planters  residing 
along  or  adjacent  to  the  river  for  their  cotton  produce  and  supplies, 
the  greater  portion  of  which  is  now  hauled  over  heavy  prairie  roads 
firom  long  distances  to  the  different  stations  on  the  Mobile  and  Ohio 
Railroad. 

The  work  is  not  sosceptiblc  of  permanent  improvement,  and  will  re- 
quire an  annual  expenditure  of  at  least  $J,000  to  maintain  it  in  its  im- 
proved condition. 

The  commerce  taking  advantage  of  the  improved  condition  of  the 
river  dunng  the  present  fiscal  year  could  be  ascertained  only  for  the 
following  items:  600  bales  of  cotton,  50  tons  cotton  seed,  00  cords  fire- 
wood, 5,000  staves,  downstream,  and  30  tons  general  mercbaudise  ro. 
turn  freight. 

The  estimated  value  of  the  shipments  over  the  river  when  improve* 
meot  is  completed  is  about  as  follows: 

16,000  bales  of  cotton fSSO.OOO 

CottoD-«e«d,  corn,  oats,  bd<I  other  products 100,(100 

Betnro  merohandise  and  plantation  snppUea 7S4,000 

Total 1,764,000 
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The  reductions  in  ft%iRlit  charges  on  eottoo  aod  prodnce  tbat  will 
natnrHllT  follow  the  opening  of  tliis river  for  navigatioD  is  estimated  at 
least  (30,000  per  anQum. 

A  correspoDdiDfc  decrease  in  tbe  fVei^bt  charges  will  also  be  felt  in 
all  lines  of  goods  and  merchandise  tranoiKtrted,  owing  to  the  discriuii- 
natioD  made  between  throngh  and  local  ratex  by  r»ilroadR. 

The  dbipmeiita  over  tbe  river  may  pot>Hibl.T  be  aliw  increased  by  the 
improTemeut  furnishing  tbe  means  of  su]>p1ying  coal  to  the  inhabitants 
living  near  the  river  from  the  coal  fii;ldB  of  the  Sipsey  and  Warrior 
rivers. 

Moneg  statement. 

Jnlyl,  letM,  amonnt  »v»iUhlo |6I7  91 

AmooDt  apptopristvd  b;  »ct  kpproTed  July  5, 1884 7,MW  OO 

8,117  91 
Jot;  I,  1685,  amonot  expended doiiDgfiical  jeaT,exeIneiTeof  oatstMidu'c 
li»bilitieB  July  1, 1884 4.732  51 

Joljl,  1885,  MBonnt  »T«il«hle 3,3*  « 

iAmtniDt  (Mtim>ted)m|Dired  for  camplelion  of  eiiMiDe  pmimst 2S,U00  OO 
Aiuounl  tbfttCKD  b«profllablf  expended  in  fiackl  VK»reniliD|;Jime30, 1887    S5,0v0  SO 
Sabmitted  id  conipiinuce  witb  reqnirenientH  of  sactioD  8  of  river  and 
hubor  acta  of  Ittiifi  >nd  1867. 


Q6- 
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Id  1873  a  plan  for  the  improvement  of  the  river  at  its  month,  by 
dredging  a  cliannel  200  f>«t  wide  and  7  feet  deeii  at  mean  low  water, 
was  submitted  by  Lieut.  James  B.  Quinn,  Corp^  of  Engineers,  but  owisg 
to  legAl  com pliu.it ions,  as  tu  the  uwuersliip  of  what  wsis  then  known  as 
the  "  Xo.veti  Canal,"  uothiuj;  was  done  under  the  plans  and  specifica- 
tions then  snbmitted. 

lu  mis,  all  fear  of  legal  complications  having  been  removed,  an  ex- 
amination of  tbe  river  wa»  made,  uuder  an  appropriation,  by  act  of 
June  18,  1878,  of  910,000  for  the  improvement,  t  [,500  being  allotted  fot 
the  examination. 

The  plan  aclopte<l  vas  the  dredging  of  a  channel  200  feet  vide,  7 
feet  deep  at  mean  low  vater,  through  the  bar  at  the  moutb  of  tbe 
river  and  the  removal  of  snags  and  overhanging  trees  throughout  its 
entire  length,  at  an  e^jtimaleil  cost  of  9G(i,0U0. 

At  tbe  commencement  of  the  work  there  were  from  3  feet  to  3 J  feet  on 
tbe  bar  ut  mean  low  wat^r,  and  the  river  was  uiucb  obstrncted  by  snags, 
logs,  and  overhanging  trees. 

The  following  uppropriatiotis  have  been  made: 

Bv  act  Jane  li",  l-^>^  {#1,300  for  examioatloii) 110,060 

Bv  act  Man-b  a,  ie:9 14,000 

By  aiiJniie  14, 1-p" 80,(iflO 

Bv  aclMarchS,  1^-1 4,000 

Bj-acI  Adkuh'  2. 1-&i B,(M 

Byact  July5,lc61 3,000 

Total 53,  «B 

Dredging  operations,  nnder  contract  with  9.  if.  Kimball,  were  com- 
menced July  18,  L»80,  $8,500  of  the  llret  appropriaUon  ($1,600  havii3| 
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been  Dsed  on  the  survey)  and  the  whole  of  the  second  ($11,000)  being 
grailalile  for  this  purpone. 

Knnds  were  exhausted  in  January,  ISSl,  and  work  suspended. 

Work  under  tbia  contract  gave  a  channel  through  the  bar  1  mile  in 
le^th,  75  feet  wide,  and  7  feet  deep. 

Under  theappropHation  of  $20,000,  made  by  act  June  14, 1880,  dredg- 
ing was  resumed,  W.  G.  Mitchell,  of  Xew  Orleans,  La.,  being  the  con- 
tractor, in  March,  1881,  and  was  concluded  in  March,  1882. 

This  completed  the  adopted  project  so  far  as  related  to  the  improve- 
ment  of  the  bar  at  the  moatb,  secnring  a  channel  180  to  190  feet  wide, 
7)  to  8  feet  deep,  and  enabling  vessels  to  go  op  to  tbe  mills  at  Moss 
Point  and  load,  thus  saving  large  hghterage  biUs  and  claims  for  de- 
murrage. 

Durnig  tbe  spring  of  1882  a  log-boat,  with  steam  capstan,  was  built 
in  Mobile,  towed  over  to  the  mouth  of  the  Pascagoula  River,  and  io 
June  of  tbe  same  year  the  removal  of  snags,  togs,  and  overhanging 
trees  was  commenced. 

At  tbe  close  of  the  fiscal  year  ending  June  30, 1883,  the  river  was  par- 
tially improved  from  the  mouth  to  "Dead  Lake,"  a  distance  of  50  miles. 

The  improveraeDtduring  the  fiscal  year  ending  June  30,1884,  consisted 
in  reworking  the  portion  of  the  river  already  partially  improved,  and 
resulted  in  securiug  a  uavigaLile  stream  for  vessels  drawing  tij  feetfrom 
U>e  light-bouse  to  half  a  mile  above  Dead  Lake,  50J  miles. 

Under  the  appropriation,  93,000,  made  by  act  July  5, 1884,  and  a 
small  balance  remaining  from  the  previons  appropriation,  operations 
were  resumed  in  September  of  tbe  present  fiscal  year  and  continued 
ontil  December  23. 

Tbe  point  selected  for  resumption  of  work  was  at  Cumbest  Landing, 
15  miles  below  Dead  Lake,  and  was  prosecuted  up-stream. 

Tbe  streteh  of  river  between  Cumbest  and  Dead  Lake  Lad  been  par- 
tially improved  and  required  but  little  rework  during  the  present  year 
to  place  it  in  the  cooditioii  proposed  by  the  plan  of  improvement. 

Utarliug  from  Dead  Lake  the  new  work  was  prosecuted  to  the  juoc> 
tion  of  thi!  Leaf  and  Chickasatia,  reaching  this  point  on  5tb  of  Novem- 
ber, tbe  distance  from  tbe  ligbt-bouse  near  the  mouth  being  109  miles. 

As  tbe  stage  of  tbe  water  was  very  favorable  for  removing  obstruc- 
tions from  thebedof  the  river,  and  the  amount  available  for  expenditure 
being  small,  the  work  duringtbeyear  consisted  prineipallyin  the  removal 
oflogs  and  stumps  from  the  channel.  No  bank  work  was  attempted, 
it  being  thought  that  no  such  low  water  would  occur  again  in  several 
years  and  funds  on  hand  not  permitting  the  employment  of  more  than 
one  working  party. 

Seventy-three  and  one-half  miles  of  the  river  has  been  worked  during 
the  present  year,  15  miles  reworked  andwhoUy  improved,  and  58^mile3 
new  work  and  only  partially  improved. 

The  following  is  a  summary  of  tbe  work  accomplished  during  tbe 
year : 

Time  worksd  during  the  fear,  tbcee  mouths  And  eight  days. 

Nnuil>er  miles  reworked  sdiI  wholly  iiu proved . 15 

Miinibcr oiilea new  wurkncd  partially  improved . ....     &8( 

Nuiiiber BDK^  removed  from  lied  of  river 1, 115 

Naubcr  atuinpa  blasted  from  bed  of  river 3S 

Numlier  trees  felled,  oat  op,  uid  pulled  l>ack 517 

The  result  of  this  work,  together  with  that  of  previons  years,  has 
been  to  secure  a  navigable  channel  from  the  month  of  the  river  to 
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.  one-half  ini]«  abore  Dead  Lake,  50)  miles,  for  veSBels  drawing  6i  feet, 
and  to  the  jnnction  of  the  Leaf  and  Cbickasaba  for  vessels  of  lighter 
draught,  dnring  six  or  eight  months  of  the  year. 

It  is  proposed  to  expend  snch  fnnds  ns  may  be  appropriated  for  the 
fiscal  year  ending  Jniie  30,  1887,  in  continuing  the  worli  of  improvement 
aa  heretofore  proseented,  removing  sncb  logs,  &&,  from  the  river  from 
Moss  Point  to  Dead  Lake  as  may  have  lodged  daring  the  suspension  of 
work,  and  reworking  that  portion  between  Dead  Lake  audtbejnnctioo, 
partially  improved  daring  tiiis  fiscal  year. 

Since  the  beginning  of  the  work  of  improvement  large  sales  of  Gov- 
ernment and  State  lands  have  been  made  to  capitalists  adjacent  to  the 
river,  »Dd  the  continaance  of  the  work  will  offer  farther  indncements 
for  in  vestments  for  development  of  the  resources  of  this  richly  timbered 
section. 

The  sum  of  $7,000  can  be  profitably  expended  daring  the  fiscal  year 
ending  Jnne  30, 1887,  which,  it  is  thought,  will  complete  the  improve- 
ment as  projected. 

This  improvement  will  not  be  permanent  in  its  character,  but  will  re- 
quire an  annual  appropriation  for  the  maintenance  of  its  improved  con- 
dition ;  exactly  what  sum  will  be  needed  cannot  be  as  yet  accurately  es- 
timated, bat  judging  from  present  indications  a  small  amount  compared 
to  its  original  cost  will  be  required. 

Tbe  improvement  even  in  its  incomplete  state  has  already  been  of 
vast  benefit  to  the  country  depending  for  its  trade  upon  the  navigation 
of  this  river;  the  shipments  of  lumber  alone  have  increased  in  an  im- 
mensedegree;  tnrpentineorchardsbavebeeoestablisbed;  realestateat 
Moss  Point  and  Hcrantou  has  advanced  50  per  cent,  in  value,  allowing 
to  tbe  improved  condition  of  the  river. 

Money  statement. 

Jolyl,  1834,  amontit  available t??6  06 

Amount  appropriated  by  act  approved  July  5,  1884 :..      3,000  OO 

3,276  08 
Jnlfll,  1885,  amount  expended  during  fiscal  year,  eiclnaive  of  outBtaadius 

liabilities  July  1,  1884 8,706  ffi 

July  1,  leS),  amoaot  available 569  16 

{Amount  (estimated)  required  for  comnletioo  of  existing  project .      7,000  00 
Anionuttliat  can  be  profital.lyexpended  in  fiscal  yeareuding  June  30,1887      7,000  00 
Submitted  in  compliance  with  reqairements  of  section  S  of  river  and 
harbor  acts  of  1866  and  1867. 


The  examination  of  this  roadstead,  provided  for  by  third  section  of 
river  and  harbor  act  of  March  3,  18S1,  was  made  during  the  months  of 
August  and  September,  1881.  Tbe  report  is  contained  in  tbe  Annatd 
Eeport  Chief  of  Engineers,  1882,  ApiMindix  K  27. 

The  examination  showed  that  between  the  roadstead  and  the  back 
bay  are  situated  a  series  of  mud-fiats,  called  "Deer  Island  Flats,"  dis- 
tant about  1^  miles  east  of  Biloxi,  having  a  present  depth  of  4  feet. 

The  result  de^ired  to  be  secured  is  the  dredging  of  a  chaoa^  S  feet 
deep,  at  an  estimated  cost  of  $35,000. 
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An  approprintion  of  $5,000  for  the  improvement  of  this  roadstead  was 
made  by  act  of  Conferees  pas8e<l  August  2, 1882. 

No  project  lias  been  submitted,  the  amonut  appropriated  being  deemed 
insufiBcieQt  for  an  economicivl  prosecution  of  the  wort.  Aatbority  was 
therefore  obtained,  under  date  September  a5,  1882,  to  defer  all  action 
nntil  a  further  appropriation  was  made. 

The  river  and  tiarbor  act  Jnly  5,  1884,  directed  that  the  balance  of 
the  money  heretofore  appropriated  for  the  roadstead,  now  on  hand,  be 
applied  to  the  deepening  of  the  channel  from  Missisaippi  Sound  to  the 
wharves  of  BiEoxi. 

The  esaminatiou  of  this  locality  wan  made  during  the  months  of  Aa- 
gnstsnd  September.  1882,  and  report  is  contained  in  Annual  Report 
(Jbief  of  Engineers,  1882,  Appendix  K  27. 

The  improvement  desired  is  the  deepening  of  the  channel  from  Mis- 
sissippi Sound  to  tlie  wharves  at  Biloxi  fkua  4^  feet,  the  least  depth  at 
present,  to  8  feet  at  meau  low  water. 

The  improvement  can  be  accomplished  by  dredging,  and  a  channel 
150  feet  wide  and  8  feet  deep  at  mean  low  water  obtained  for  abont 
156,000. 

Authority  was  obtained,  under  date  August  27, 1881,  to  hold  the  ap- 
propriation until  a  furtlier  one  is  made  sufficient  to  permit  an  economi- 
cal prosecution  of  the  work  contemplated.  No  project  was  therefore 
BQbmitt*>d. 

No  work  has  been  attempted,  nor  is  any  proposed,  until  further  ap- 
propriations are  made. 

Such  sum  as  Congress  may  appropriate  for  expenditure  during  tlie 
fiscal  year  eniliug  June  30, 1880,  together  with  amount  now  on  hand, 
will  be  applied  to  deepening  tbecbautiel,  as  proposed,  from  4^feetto8 
feet. 

The  sum  of  (50,000  can  be  profitably  expended  dnring  the  next  fiscal 
year,  which  would  probably  secure  the  relief  desired.  The  improve- 
ment, it  is  thought,  canuot  be  made  permanent. 

The  increaHC  to  commerce  likely  to  ensue  from  tbe  completion  of  this 
improvement  would  be  difQcult  to  estimate  at.  present,  but  it  is  safe  to 
say  that  it  wonid  be  largely  in  excess  of  the  amount  estimated  fur  the 
prosecution  of  the  work. 

Biloxi  is  in  the  8hie1ilsboroii};li  collection  iliatrlct,  and  nearest  light-bouse  is  at 
Biloii  Bar. 

Money  statement. 

July  I,  1*M,  uraonnt  availftUe $4.9^*8  55 

July  1,  18tf5,  amount  availablu 4.98a  55 

(Amount  (entiniated)  reqiilreil  for  cimpletion  of  iisi stint;  project 50, (MH)  DO 
Amount  ttiatcanb>'pn>htHlil;«x|»4ia<-aintiHca1y>-»rmiUiiisJiiiii-W,ia»7    uU.OUO  00 
8ubuitTt«<l  in  compliance  with  rei|iiireineutH  of  sectiuu  i  of  river  aud 
barbor  acU  of  1»66  and  lOliT. 


Q8. 
IMPBOVEMENT  OF  HORN  ISLAND  PASS,  MISSISSIPPI. 

The  examination  of  this  lociility  was  made  during  the  months  of  Au- 
gust and  Septeinkter,  1881,  and  report  is  contained  in  Annual  Iteport 
Chief  of  Engineers,  1882,  Appendix  K  28. 

This  pass  is  the  nearest  outlet  to  sea  for  all  vessels  loading  at  Pas- 
cagnnla,  and  the  object  desired  is  to  obtain  21  to  22  feet  depth  through 
this  pass  at  mean  low  water,  thus  enabling  vessels  drawing  more  thaa 
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17  to  18  feet  to  complete  their  loads  Dear  Pascagoola,  saving  the  cost  of 
a  long,  expensive,  nnd  daogeroas  tow,  25  mites,  to  Ship  I^and,  where 
they  are  now  obliged  to  lof^. 

The  proposed  improvement  of  the  pass  would  allow  them  to  load 
within  9  miles  of  their  principal  market. 

The  present  depth  of  the  pass  is  16^  feet  at  mean  low  water. 

The  improvement  caii  be  made  by  dredging,  and  the  estimated  cost 
for  a  channel  100  feet  wide,  21  feet  deep,  is  $43,000. 

Ad  appropriatioo  of  $5,000  was  made  by  the  river  and  harbor  act  of 
Jnly  6)  1884,  for  the  improvement  of  this  pass. 

No  project  was  submitted,  as  the  amoant  was  deemed  inadeqaate  to 
an  economical  prosecation  of  tbework.  Antbority  was  therefore  ob- 
tained tobold  this  appropriation  until  one  sufficient  for  economical  work 
has  been  made. 

Kotbiug  has  therefore  been  done  during  the  present  fiscal  year,  nor 
will  anj  thing  be  attempted  nntil  further  appropriations  are  made. 

Should  Congress  duritig  its  nest  eessiou  make  a  further  appropria- 
tion for  exiwnditure  during  the  fiscal  year  ending  Joue  30,  1887,  that 
Sam,  with  auionut  now  on  band,  will  be  applied  to  deepeniug  the  chan- 
nel of  the  pass  to  21  feet. 

The  sum  of  $38,000,  exclusive  of  the  amount,  $5,000,  now  on  hand,  can 
be  profitably  ex|>ended  during  the  fiscal  year  ending  June  30, 18B7, 
which  it  is  thought  will  secare  the  relief  desired. 

The  improvement  when  completed  will  probably  be  reasonably  per- 
manent, as  the  pass  appears  to  be  slowly  deepening  from  year  to  year 
from  natural  causes. 

The  commerce  to  be  benefited  is  about  as  follows: 

Teanels  cleared  for  foreign  cnuntri«a 13S 

TeMelH  cleared  coitstwtat) 43 

Total 179 

TonllBfce  of  foreign  clearanceH 6S,4SS 

Tonnage  of  cooatiriRe  clearancea 11,615 

Total '. aa.040 

BXPOBTS. 

ForeigD : 

;W.6M,fi42  sniierficial  feetlnraber ^16.916  » 

l,997,tMS  cubic  feet  iDmber 87,052  00 

Tot*l 603,9«» 

CoMtnine: 

6,74l,S08BnpeniclBl  feetlomber,  valued  at 53,93  W 

Foreign 603,968  00 

CoftHtwise 53,939  0> 

Total  value  of  exports 657. 9J7  01 

Honey  statement. 

AranuDt  npprnpriateil  by  act  approved  July  5, 1B84 (5,000  0* 

Jnly  l,lfer.,am..nTit  available 5.000  00 

(Amount  (eNtlniated)  Trquired  for  completion  of  eiistioe  project 3S,OO0  00 

AmuiiutthatcunbeproAtalilyex]>eDilttliiiflHcalyearendingjTiDe30. 1SB7  3f,000  W 
Sulimitleil  in  conipliiince  with  ri-quireuieiits  of  seclioii  9  of  river  and 
harbor  acta  of  IHfiG  and  18^7. 
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IMPBOVEMENT  OF  PEARL  RIVER,  MISSIHSIPPI,  BELOW  JACKSON. 

A  survey  of  tbis  part  of  the  river  was  made  under  direction  of  Capt. 
C.W.  Hovell,  Corps  of  Enf^iieers,  U.S.  A.,  during  the  months  of  March 
and  April,  18T9. 

By  ai-t  of  Congress,  apjiroved  Jnne  14,  tSSO,  au  appropriation  of 
$30,000  was  made  for  tills  work. 

After  due  advertisement  a  contract  was  eutered  into  October  7, 1880, 
with  3.  N.  Kimball,  for  the  improvement  of  19o  miles*  f  this  river  from 
Jackson  down. 

Owing  to  high  water  the  contractor  waa  unable  to  complete  bis  work 
within  the  time  specified,  January  1, 1882,  aud  an  application  for  exten- 
sion of  time  to  January  i,  1883,  was  approved. 

By  act  of  Congress  approved  March  3,  1881,  a  further  appropriation 
of  tllS.UOO  was  made,  and  a  project  tor  the  expenditure  of  this  amount 
was  submitted  and  approved. 

After  due  advertisement  a  contract  was  entered  into  with  O.  A. 
Meyers  for  the  improvement  of  lOo  miles  more  of  the  river,  commenc- 
ing at  a  point  105  miles  below  Jackson,  the  end  of  Kimball's  work. 

On  July  27, 1882,  the  work  was  reported  finiithed,  but  an  inspection 
showed  that  it  was  not  in  aci:ordanco  with  specifications,  and  the  con- 
tractor resumed  work.    August  23,  1882,  the  work  was  accepted. 

Fifty -three  thnn»and  aeven  hi'ndrcd  and  ninety-six  dollars  have  been 
applied  to  the  clearing  out  of  29u  miles  of  river;  there  remained  from 
15  to  20  miles  of  bad  river  near  the  mouth,  upon  which  uo  work  had 
been  dune. 

A  number  of  ahnals  In  the  rea<;he8  nnder  contract  remained  also,  the 
improvement  of  which  were  not  included  in  the  contracts. 

August  2, 1883,  a  further  afipropriation  of  $15,000  was  made  for  this 
work,  to  be  expended  under  the  supervision  of  the  United  States  Engi- 
neer Office  by  hired  labor.  In  November,  18H3,  the  work  was  for  vari- 
ous reasous  suspended.  A  watchman  was  placed  on  the  plant  to  take 
care  of  the  property. 

Thtt  work  accomplished  by  hired  labor  waa  the  closure  of  twelve  run- 
out bayons  by  levees  and  pilings,  the  cutting  of  120  snags,  and  the 
girdling  of  709  trees  on  the  banks. 

By  act  of  Congress  approved  July  5,  1884,  the  Bum  of  $10,000  was 
appropriated  for  tlie  contiiiuatiou  of  the  work  by  hiit^d  lattor. 

The  original  project  for  improving  this  part  of  the  river  was  adopted 
in  1880,  the  object  being  to  obtain  a  navigable  channel  5  feet  deep  at 
low  water  fiom  Jackson  down  to  the  mouth  by  the  removal  of  snags, 
stumps,  roots,  and  sunken  trees  out  of  the  riverbed,  aud  the  clearing  of 
banks  of  overhanging  trees,  at  an  estimated  cost  of  $05,940. 

When  the  survey  of  this  part  of  the  river  was  made,  during  the  months 
of  March  and  April,  1870,  th-  »tage  of  water  was,  according  to  the  official 
report  of  Mr.  H.  C.  Collins,  the  assistant  engineer  iii  charge,  10  feet 
above  low  water,  which  is  considered  good  boating  river.  The  estimate 
of  the  cost  of  improving  this  part  of  the  river  was  based  on  the  report 
of  Mr.  Collins. 

The  eutire  distiince,  295  miles,  where  contract  work  was  done  requires 
to  be  worked  over  again  in  low  water,  in  onler  to  obtaiu  the  desired 
low-water  channel  contemiilated  in  the  original  plan  of  improvement. 

During  a  late  inspection  of  the  river  from  Jackson  to  the  mouth,  in 
November,  1884,  the  river  was  at  a  very  low  stage.    The  inspection  was 
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mfule  in  a  nkiff,  two  men  pHllio^,  aud  cotisomed  eleven  days.  Tlie  part; 
wei*  obliged  to  cut  tbeir  way  tbrongU  almost  every  mile  of  tbe  runt^ 
aud  bad  to  haul  and  lilt  the  skiffs  over  logs  aud  trees,  rouks,  slioals, 
and  gravel  and  sand  bars  at  over  one  hundred  different  places. 

Tbe  log  obstractioiiM  were  not  of  recent  formation,  but  tthowed  plainly 
the  old  cuts  of  axes  and  aawB  of  the  contract  work,  many  of  the  nnngs 
and  trees  cut  off  projecting  from  6  tu  8  feet  above  tlie  water,  making  the 
obetrnctions  more  dangerous  to  navigation  tbau  Ibey  were  before  they 
were  tone  bed. 

It  does  not  sti^ni  |>os8ible  that  a  clear  5-root  channel  at  low  water 
could  have  been  obtained  by  the  contractor,  exwpt  in  a  few  rem-liea 
whei-e  the  banks  are  rock  walls  where  the  river  is  deep,  and  but  little 
if  any  work  was  required. 

Tlie  original  estimate  of  this  work  was  905,940.  Of  this  amoiint 
(63,736  has  been  expended  in  contract  woi  k  without  any  great  beneSt 
or  relief  to  navigation. 

Twenty  five  thousand  eight  hundred  and  seventy -three  dollars  and 
sixty  Reven  cents  was  expended  by  hired  labor  and  purchase  of  material 
under  direction  of  Maj.  Amos  Stickney,  Corps  of  Kugineers,  U.  S.  Army, 
in  the  closure  of  runout  buyous  and  cut-offs,  the  removal  of  some  siiags, 
and  the  girdling  of  a  number  of  trees  on  the  banks  below  the  head  of 
West  Pearl  River,  A  balance  of  $16,2iM).33  reuiainetl  on  bnud  for  ex- 
penditure during  the  fiscal  year  ending  June  30,  1885. 

Tbt'  original  estimate  of  $^5,1140  for  tbe  iniprovemeut  of  the  river  from 
Jaekson  to  the  mouth,  a  distance  of  3.15  miles,  as  contemplated  by  the 
original  plan,  is,  io  my  o[>iuiou,  altogether  inadequate,  even  had  the 
coutnict  work  been  done  according  to  specilicatious. 

Tbe  present  commerce  on  this  part  of  the  river  does  not  requires 
clear  5-foot  channel  at  low  water. 

If  tbe  river  is  improved  so  as  to  give  a  2  foot  channel  at  low  water 
navigation  during  about  eight  months  of  the  year  «ill  be  secured. 

This  can  be  accomplished  by  tbe  removal  of  snags,  sunken  logs,  and 
trees,  and  the  clearing  of  the  banks  Irom  overhanging  trees,  at  uu  esti- 
mated cost,  exclusive  of  tbe  amounts  already  appropriated,  of  {^,(H)0. 

-If,  however,  the  original  plan  of  improvement  sliould  be  adhered  Co, 
and  a  clear  5-l'oot  channel  at  low  water  is  desired,  it  will  require,  in  ad- 
ditiou  to  the  removal  of  snags,  loj^s,  &c.,  the  construction  of  wing-d^ms 
and  tbe  removal  of  rock  aud  gravel  bars,  at  an  estimate  cost,  exclusive 
of  tbe  amounts  already  appropriatetl)  of  (KlO^dOU. 

In  accordance  with  instructions  from  theObief  of  Engineers,  Qnited 
States  Ariny,dateil  Washington,  D.C,  July  8, 1884,  this  work  was  tniOB- 
ferred  by  Maj.  Amos  Stickney,  Corps  of  Engineers,  U.  S.  Army,  to  Mfg. 
A.  N.  Damrell,  Corps  of  Engineers,  V.  8.  Army. 

The  sum  of  $5,154.83  was  transferred  l)y  Major  Stickney. 

Ten  thousand  dollars,  appropriated  by  act  of  Congress  approved  July 
5, 1884,  was  also  available,  making  a  total  on  hand  at  tbe  transfer  of 
♦  15,154.8J. 

Up  to  December  1,  18S4,  operations  on  this  part  of  the  river  were  sos- 
pendeil ;  a  watcliman  was  employed  taking  care  of  the  plant  and  prop- 
erty. 

The  head  of  West  Pearl  Uiver  is  located  about  263  miles  below  Jack- 
son. 

From  the  head  of  West  Pearl  Kiver  that  part  of  tbe  river  known  as 
East  Pearl  Kiver  mns  east  for  a  mile  and  then  sonth  through  Homes 
Bayou.  It  re-enters  West  Pearl  about20  miles  from  tlie  bead.  This  part 
of  East  Pearl  is  tbe  only  navigable  channel  that  can  be  used. 
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West  Pearl,  from  the  head  down,  for  a  distance  of  14  miles,  altfaongh 
there  is  plenty  of  water  is  ootliiiig  but  a  cypreBS  swamp ;  no  cltanDel  ex- 
ists and  navigation  i»  impossible. 

Two  thirds  of  tlitt  vola  me  of  water  enters  tbe  head  of  West  Pearl,  and 
is  lost  ibr  a  distance  of  20  miles,  while  comparatively  a  very  small  por- 
tion of  water  euters  East  Pearl,  diminishing  its  current  and  forming 
sandbars  and  shoals. 

Owing  to  the  low  bHoks.botb  above  and  below  the  head  of  West  Pearl, 
u  also  to  the  great  depth,  nearly  5U  feet  at  the  head,  it  would  be  very 
difficult  to  close  it  np  there  effectually,  as  at  almost  every  freshet  the 
strong  current  would  cutits  way  through,  either  above  or  below,  and  the 
shoaling  process  in  East  Pearl  wonld  continue  and  no  relief  to  naviga- 
tion bv  given. 

If  tilts  proeess  of  shoaling  itbould  be  permitted  to  continue  there  is 
no  doubt  but  East  Pearl  would  Anally  close  up  altogether.  West  Pearl 
cannol  be  used  for  navigation,  and  navigation  on  the  river  would  be 
practically  stopped. 

Thrt-e-foHvtlis  mile  above  the  head  of  West  Pearl  there  is  a  narrow 
strip  of  liinil  804)  feet  wide.  Ac-ross  this  strip  a  narrow  bayou  has 
washed  out,  but  is  choked  up  by  drift. 

The  uiit.v  praclical  way  of  keeping  navigation  through  East  Pearl 
open  seemed  to  be  to  ©iien  a  cut-off  through  this  strip  of  land  above  the 
hesd  of  West  Peiir!  info  Bust  Pearl  deep  enough  to  take  the  water  even 
durinf;  a  low  Ktage  of  river,  and  wide  enough  to  allow  steamboats  and 
other  craft  to  pass  up  and  down.  By  opening  this  cut-off  the  main 
river  t-nters  East  I'earl  three-fourths  of  a  mile  above  West  Pearl,  and 
through  the  cut-off  iuto  East  Pearl  three-fourths  of  a  mile  below  West 
Peari.  cutting  off  1^  miles  ■  if  river.  Thi-  advantages  that  may  be  gained 
by  the  oi>ening  ol  this  cut-off  can  easily  be  perceived.  Work  on  the 
ojteniugof  this  cutoff  WHS  commenced  December  1, 1884,  and  contiuued 
whenever  the  stage  of  water  permitted  working  to  advantage. 

Over  one-hidf  of  the  volume  of  water  of  the  main  river  now  runs 
through  the  cut-off,  and  as  the  deepening  progresses  nearly  all  the  water 
will  pass  through,  taking  it  away  from  West  Pearl  and  forcing  it  iuto 
East  Pearl. 

A  heavy  drift  of  logs  and  trees  have  been  placed  and  secured  across 
the  head  of  West  Pearl,  and  several  huudred  large  trees  have  been 
felled  into  the  river  below  the  drift,  so  as  to  lessen  the  current  and 
cause  Kand-bars  to  form. 

Sinoj  the  opening  of  the  cul-off  commenced  the  shoats  and  sand-bars 
that  bad  formed  between  the  cut  off  and  Wakiah  Blnff,  one-half  mile 
below,  and  which  were  very  troublesome  to  steamboats,  hare  dee|>eued 
16  inches,  and  are  still  dee[>ening.  and  it  is  expected  that  by  the  in- 
creased volume  of  water  and  current  the  original  depth  through  this  part 
of  East  Pearl  River  will  be  restored,  and  boats  will  have  no  trouble  there. 

The  sninmarv  of  work  performed  during  the  fiscal  v^ar  ending  Jane 
30,  1885,  is  as  follows: 

Mnmbpr  of  itumpa  renin ved l,-)9i) 

Mnmberuf  Toota  remnvi-d 4,749 

Number  of  \ok»  reioovril 1,1179 

Number  of  kueex  remove. I 42 

Naniber  of  ntaniliu);  trocii  reniovpd I,4.'Vt 

Number  of  overhsD^ii^t  tTees  remuved 411 

NiimbeT  of  cubic  yanlH  Hand  and  ciny  removed 7,3Dtf| 

A  large  amount  of  drift  was  removed,  and  a  great  deal  of  cane  cat 
from  the  banks. 
The  condition  of  the  improvement  of  this  part  of  the  nver  on  the  30th 
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of  June,  1885,  bas  not  materially  cbanged  or  improred,  owiog  to  the 
fact  that  vork  od  reiDOviog  snags  and  trees  was  only  commenced,  with 
the  derrick-boat,  during  tlin  latter  part  of  June. 

Most  of  the  work  was  confined  to  the  opening  and  deepening  of  the 
cat -off. 

Nearly  all  Btnmps,  roots,  and  logs  have  been  removed,  and  the  sand 
and  clay  has  been  dug  and  wheeled  out  to  a  level  of  14  inches  above 
low  wutfr. 

A  strong  current  rnns  through  now,  and  with  some  more  digging  and 
the  scouring  aclion  of  the  current  it  is  expected  that  this  cut  off  will  be 
used  altogether  by  boats  during  the  next  boating  season. 

The  condition  of  the  river  above  the  cutoff,  as  far  as  Jackson,  Miss., 
is  about  ttie  same  as  when  left  by  the  contractors,  and  can  be  navi- 
gated safely  only  on  a  6  or  7  foot  rise. 

The  river  below  the  cut-off  down  to  its  mouth,  wilb  the  exception  of 
Homes  Bayou,  is  in  a  better  condition. 

A  number  of  sand  bars  and  shoals  have  formed  within  the  last  five 
years,  but  it  is  reasonable  to  expect  that  with  the  increased  volume  of 
water  aud  current  due  to  the  opening  of  tbecnt-off  above  these  bars  and 
shoals  will  improve  materially. 

Nearly  nil  the  jetties  and  dams  constructed,  and  piles  driven  hereto- 
fore, across  annml>erof  mnont  bayous  between  theheud  of  West  Pearl, 
Pearl  River,  and  Homes  Bayou,  have  been  damaged. 

Homes  Bayou,  connecting  East  and  West  Pearl  rivers,  and  used  alto- 
gether by  boats  navigating  this  river,  i«  a  narrow  and  very  crooked 
bayou  5^  miles  lone,  greatly  obstructed  by  stumps,  fallen  and  overhang- 
ing  trees. 

As  operations  in  this  bayou  were  only  commenced  during  the  latter 
part  ol  June,  1885,  the  improvements  made  so  fur  give  but  little  aid  to 
navigation. 

It  IS  iirojiosed  toapply  the  funds  available  for  expenditure  during  the 
fiscal  year  ending  June  30, 1836,  i8,386.01,  to  the  completion  of  the  cat- 
off  three-fourths  of  n  mile  above  the  head  of  West  Pearl, so  thatboatsof 
6  feet  draugfiC  of  water  can  pass  through  at  a  low  stage  of  the  river;  to 
the  removal  of  snags,  stumps,  roots,  and  trees  in  the  be<l  of  Homes 
Bayou;  to  the  clearing  of  the  banks  of  overhanging  and  standing  trees 
and  cane;  to  the  closing  up,  by  drift,  gravel,  and  willows, of  Fair  8lough, 
situated  7  miles  below  Wakiah  Bluff  and  7j  miles  above  the  up|N:Tend 
of  Domes  Bayou;  to  the  closing  up,  with  the  same  kind  of  material, 
of  Little  Homes  Bayou,  situated  2^  miles  l»elow  the  upper  end  of  Homes 
Bayou. '  After  completion  of  these  works  it  is  proposed  to  commence 
operations,  with  one  boat,  on  the  removal  of  obstructions  to  na\igatioa, 
such  as  were  left  by  ihe  contractors,  and  such  as  have  formed  since  the 
closing  of  the  contracts  from  the  head  of  Homes  Bayou  nu-stream  to- 
wards Jackson,  Miss. 

With  the  other  lioat  it  is  proposed  to  work  down-stream  fl-om  the 
lower  end  of  Homes  Bayou  towards  the  mouth. 

The  benefits  that  may  be  expected  by  the  expenditure  of  this  money 
for  the  purpose  mentioned  are  as  follows:  Greater  security  to  naviga- 
tion between  New  Orleans,  La.,  and  Jackson,  Miss.,  and  reduced  freights 
on  meiehandise  and  produce.  The  greater  portion  of  the  cotton,  mer- 
chandise, &c.,  are  now  bauletl  from  Georgetown,  Columbia,  Moniicello, 
and  other  towns  located  on  the  river,  to  tlie  nearest  railroad  stations  on 
the  Illinois  Central  and  Northeasteru  railroads,  a  distance  of  from  20  to 
40  miles. 

Freight  ou  a  bale  of  cotton  shipped  in  this  way  to  New  Orleans,  La., 
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floats  uow  $4.80,  a  barrel  of  fiour  shipped  in  this  way  from  New  Orleans 
to  Colambiapr  MoDticello,  (2. 

Freight  on  a  bale  of  cotton  shipped  down  the  river  by  boats,  de- 
livered at  New  Orleans,  costs  $1.50,  a  barrel  of  floar  60  cenbi,  other 
freights  in  pi:oportioD. 

This  shows  there  would  be  a  very  large  redaction  and  saving  in 
freights  by  river  competition  by  the  improvement  of  the  river. 

The  estimated  amoant  required,  exclumive  of  appropriations  already 
made,  for  the  completion  of  the  origiual  project  of  improvement  is 
$100,000. 

By  modifying  the  original  project,  however,  so  as  to  obtain  a  S-foot 
cbaoDet  at  low  water,  which  is  really  all  that  the  present  commerce 
demands,  $50,000  exclusive  of  appropriations  already  made  will  be  sof- 
flcieot. 

In  addition  to  the  improvement  of  the  river  proper,  the  increased 
lomber  trade  of  the  mills  sitaate«l  on  the  ri\'er,  particularly  that  of 
Messrs.  Poitevant  &  Faroe,  at  Pearliugton,  MIhs.,  located  about  12 
m'les  above  the  mouth  of  East  Pearl  Biver,  demands  the  deepening 
of  the  bar  at  the  mouth  by  dredging. 

Vessels  of  7-foot  draught  of  water  can  be  loaded  at  the  mills  on  the 
river,  but  the  lumber  for  vessels  of  heavier  draught,  of  which  there  are 
a  large  number  loaded  by  the  mills,  must  now  he  lightered  and  towed 
over  the  bar,  which  not  only  causes  great  delay,  but  heavy  expeuse. 

It  is  desired  by  mill-owners  and  those  iutereiited  in  the  lumber  busi- 
ness on  the  river  to  obtain  a  12-foot  channel  over  the  bar.  After  ves- 
sels cross  the  bar  there  is  sufBcieut  water  up  to  the  mills  to  load  down 

to  12  f6.t. 

The  estimated  cost  of  dredging  a  channel  12  feet  deep  at  mean  low 
tide  over  the  bar  at  the  month  of  East  Pearl  Biver  is  $30,000. 

Owing  to  the  caving  in  of  banks  after  freshets,  as  also  to  the  shifting 
of  the  channel,  the  improvements  so  far  made  and  contemplated  will  not 
be  permanent. 

An  annual  appropriation  of  $4,000  would  be  sufficient  to  maintain 
the  river  in  the  condition  contemplated  by  the  plan  of  improvement. 
Mimcy  Btatement, 

Joly  1, 1884,  amount  available |6,2!»0  33 

Amonot  spprnpriated  by  act  approved  JdI;  5, 18S4 10.000  00 

16,290  33 
July  1, 1885,  amoDDt  eipeDded  daring  fiscal  year,  exGlnsive  of  oDtatanding 
liabilities  July  1,  1884 7,910  38 

July  I,  1885,  amoant  BTailable 8,380  01 

IAmonnt^eitimated)  required  for  oompletion  of  eiistiDE  project 100,000  00 
AmoDDt  that  can  be  profitably  expended  in  fiscal  year eud in g  JuneSO,  1^87    7U,  000  00 
^Qbiuttted  in  compliance  with  requirementa  of  section  3  of  riveT  and 
bubor  acta  of  1866  and  1867. 


XHniber  of  retteU  entered  atidcleared  and  loaHetl,  Pearl  Biter,  JtUtUiippi. 
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Slatemtat  of  itaph  artiela  bratitpxM'ltd  an  Pearl  Rivtr  for  preceding  year  1883-1884. 
DOWK-8TREAH. 


Number. 
I..  ISO 


An  examinntioD  of  this  part  of  the  river  was  made,  nnder  directiou 
of  Cap*.  C.  W.  Howell,  Corpa  of  Engineera.  T7.  S.  Army,  \n  1879. 

By  tbe  river  and  taarbor  act  of  Marvb  3,  1879,  the  auin  of  (C,000  was 
appropriated,  and  on  November  20,  1879.  a  contract  was  entered  into 
with  J.  S.  Hamilton  &  Co.  for  tbe  improvement  of  tbis  part  of  the  river. 

On  June  14,  1880,  another  appropriation  of  $7,500  was  made,  and  on 
October  12,  188i',  auotber  contract  was  made  with  J.  S.  Hamilton  to 
coDtinae  the  work. 

An  appropriation  of  $^,600  was  made  Mareb  3,  1881,  but  after  dne 
advertiaement  no  bids  were  received  for  work  under  this  appropriation, 
and  tbe  amount  was  allowed  to  stand,  awaiting  furtber  appropriations 
sufficient  to  warrant  commencement  of  work. 

August  2,  1882,  an  additional  appropriation  of  $2,1)00  was  made.  On 
July  1,  188;{,  there  was  available  for  this  work  tbe  sum  of  $17,800.76, 
and  ou  the  17th  of  August,  1882,  a  project  was  submitted  to  continue 
tbe  work  by  hired  labor,  which  was  approved. 

The  work  under  the  Hamilton  contracts  did  not  prove  satisfactory, 
and  tbe  contracts  were  annulled  September  22, 1882. 

There  was  expended  during  the  fiscal  yearendiug  JuneSO,  18.S4,  $10,- 
993.34. 

The  original  project  fortbe  improvement  of  this  part  of  tbe  river  con- 
sisted in  the  removal  of  suagR,  logs,  and  overhanging  trees,  and  was  to 
afford  a  clear  channel  of  navigation  5  feet  deep  at  a  low  stage  of  tbe 
river  from  Jackson  to  Carthage,  a  distance  of  105  miles,  atan  estimated 
cost  of  $21,000.  This  amount  is,  however,  in  my  opiuion,  nut  sufficient 
to  clear  the  river  of  obatructioi>s  so  as  to  give  safe  navigation  during  a 
low  stage  of  water. 

The  original  estimate  should  be  inci eased  to  $50,000. 

Tbe  former  method  of  improvement  was  the  removal  of  obstructions 
from  tbe  channel  and  clearing  of  the  banks  from  overhanging  trees  by 
contract. 

As,  however,  tbe  contract  wotk  did  not  prove  satisfactory,  and  both 
of  the  contracts  with  J.  8.  Hitmilton  were  annulled,  the  origiiml  plan  of 
improvement  was  modiHed  in  so  far  as  to  continue  the  improvement  by 
hired  lalmr  and  purchase  of  material. 

On  July  8,  1884,  the  work  was,  in  accordance  with  instructions  from 
tbe  office  of  the  Chief  of  Engineers,  United  States  Army,  transferred 
by  Maj.  Amos  Stickney  to  Maj.  A.  N.  Damroll,  and  the  improvement 
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was  curried  contiouoasly  dowtt-Btream  to  a  point  12  miles  belovHc- 
Fadden's  Ferry,  at  Cartbage. 

The  iraprovemeot  of  this  p&H  of  the  river  is  not  permanent,  bat  wiD 
have  to  be  worked  over  again  from  time  to  time,  owing  to  the  caving  in 
of  the  banks  and  the  shifting  of  the  channel. 

In  the  balance  of  the  river  down  to  Jackson,  93  miles,  only  the  worst 
and  must  dangerous  places  were  partly  improved.  The  entire  distance 
requires  working  over  again. 

In  January,  1885,  the  Ap|>ropriation  being  exhausted,  the  derrick  and 
quarter-boats  were  carried  down-stream  l>elow  Jackson  to  Wakiah 
Bluff,  the  boats  and  machinery  overhauled  and  laid  up,  to  be  osed  on 
the  improvement  of  the  river  below  Jackson. 

During  the  progress  of  the  improvement  there  were  removed  6,68ft 
anags,  roots,  and  logs;  320  stnmps;  31U  aunkeu  trees;  3,494  cypress 
knees ;  6,8fil  overhanging  trees,  and  700  yards  of  bank  were  protected 
with  brush  and  willows. 
^On  the  30tb  of  June,  1885,  the  condition  of  the  river  was  as  follows : 
12  miles  from  Carthage  down  boats  of  3  feet  draught  of  water  can 
navigate  with  comparative  safety  at  a  stage  of  river  i  feet  above  low 
water.  In  the  other  part  of  the  river  down  to  Jackson  boats  can  navi- 
gate on  a  6  foot  rise  above  low  water. 

Before  tbe  improvement,  even  during  high  water,  steamers  could  not 
make  more  than  two  trips  a  month  between  Jackson  and  Carthage. 
Since  tbe  improvements  boat^  make  four  and  five  trips  a  month. 

It  is  proposed  to  apply  tbe  small  balance  on  hand  June  30,  1S85, 
$52.40,  iu  payment  of  current  office  expenses,  as  the  amount  is  two  small 
to  do  any  work  on  tlie  river. 

The  snm  of  (10,000  can  be  profitably  expended  during  tbe  Ssral  year 
ending  June  30, 1887,  in  the  removal  of  suass,  stamps,  roots,  and  Iok* 
from  tbe  channel  and  overhanging  trees  from  the  banks,  giving  a  greater 
security  to  navigation  by  the  deepening;  of  the  channel,  by  tbe  washing 
away  of  sand  and  gravel  bars,  by  the  removal  of  suukeuloga  and  trees. 
It  is  believed  additional  boats  would  be  placed  on  the  river  and  that 
commerce  would  increase  materially. 

The  estimate<l  amount  required  for  the  completion  of  tbe  origiual 
project  for  improving  this  part  of  the  river  is  $31,500. 

Owing  to  the  continual  caving  of  the  banks  aud  shifting  of  tbe  chan- 
nel, the  improvement  will  not  be  permanent. 

An  annual  expenditure  of  $2,400  would  maintain  the  river  in  the  con- 
dition contemplated  by  tbe  plan  of  improvement. 

As  there  was  only  one  steamer,  the  O.  K.  Singleton,  navigating  be- 
tween Jackson  and  Ediuburg,  making  Carthage  only  a  way  laudinKi 
the  commercial  stalitstics  for  this  part  of  the  river  are  tbe  same  us  for 
that  portion  between  Ediuburg  and  Carthage. 

The  work  \a  IncBted  in  the  oulluctioii  diHtrict  of  New  Orleans,  La.  The  nearat 
li){bt-)ioiiHo  is  I'll  tlie  KiKoletn,  oppoHit"  thp  luontb  of  Weat  Pearl  River.  Tbe  ueutit 
forta  are  Forts  Pike  ana  Mocoruli,  located  in  the  Rigolete,  near  the  light-houM. 

Money  Btatement 

July  I,  18K4,  amoniit  availalile •BiH"'  *< 

JdIj  1.  14Hr>,  amouut  eipeiidacldnriuRfiaoal  year.excluidveof  outatanding 

liabilities  July  I,  lBe<4 6,755  « 

July  I,  IWA".,  amount  available gi  « 

fAmonnt  (eutimaled)  required  for  completion  of  existinir  project 3t,5U0  00 

IAtuount  that  uau  be  i)niHtabl^  expended  iu  fiscal  yvarendioK  JuneSO,  I8d7     10,  (WO  00 
Submitted  in  compliance  with  requiremonta  of  section  2  of  river  and 
harbor  aola  of  1^  and  1867. 
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Qii. 

IMPKOVEMENT  OF  PEAEL  KIVER,  MISSISSIPPI,  BETWEES  EDINBUSG  AND 
CABTHAOB. 

Thit)  portiou  of  Pearl  River  is  entirely  in  Leahe  Coauty,  Mississippi, 
begitiniiifEalinoaton  tbelineol  NeebobaCoaoty,  and  goes  tbrouKb  Leiike 
Goaiily  in  a  Houtli tre^terly  direction,  forming  the  boundary  between 
HadisoQ  and  Franklin  counties. 

There  is  no  navigable  cliaunci  iu  the  greater  portion  of  this  part  of 
die  river  during  low  wnter.  Although  high  banks  are  found  ou  both 
Bides  <if  the  river,  yet  the  river  is  so  obstructed  by  fallen  trees,  snags, 
roots,  logs,  standing  trees,  sand  and  mud  bars  that  navigation  by  the 
steamer  O.  R.  Singleton,  bnitt  for  this  trade  in  1883,  was  only  possible 
dnriug  very  high  water. 

Under  an  allotment  of  92,500  made  by  the  river  and  harbor  act  of  Jaly 
6, 1884,  work  ou  this  part  of  the  river  was  commeDced  at  Edinburg  on 
tiie  I7th  of  November,  1884,  and  continued  uDtil  the  23d  of  January, 
1885,  when,  the  river  becoming  too  high  for  working  to  advantage,  op- 
erations were  SQspeaded. 

The  original  project  for  the  improvement  of  this  part  of  the  river  is  to 
afford  a  high-water  channel  from  Edinburg  to  Carthage,  a  distance  of 
24j  miles,  for  six  or  eight  months  of  the  year,  at  an  estimated  cost  of 
|13,4i;4. 

The  method  of  improvement  is  the  removal  of  obstructions  from  the 
channel  and  clearing  of  the  banks  of  overliangiug  trees  by  hired  tabor 
and  purchase  of  material. 

Two  S^t-boats  and  two  skiBs  were  constructed,  the  necessary  outfit 
was  purchased,  and  the  river  was  partially  improved  for  a  distance  of 
IT  miles  from  Edinburg  down,  but  will  have  to  be  worked  over  again, 
leaving  7}  miles  yet  on  which  nothing  has  been  done. 

Duri'ig  the  progress  of  the  improvement  there  were  removed — 

Snags,  lof^,  Kod  stnmpH  ■• 400 

Treta  from  the  cbaDnel 368 

OverhauKiiiK  trees 680 

Fillenti^es  94 

Tanla  of  bank  cleared  of  bruah 6,491 

On  the  30th  of  June,  1885,  the  condition  of  the  improvement  was  such 
as  to  allow  boats  of  3^  feet  draught  of  water  to  navigate  the  17  miles  of 
river  improvefl  during  the  sea-ton,  with  comparative  safety  on  a  rise  of 
8  feet  above  medium  low  water. 

Considerable  benetlt  was  derived  from  the  work  already  done,  as 
shown  by  the  fact  that  before  the  improvement  the  time  consumed  by 
the  steamer  ascending  the  river  from  Carthage  to  Kdinburg  averaged 
six  days,  while  after  the  partial  improvement  the  ateamer  made  several 
trips  from  Carthage  to  Edinburg  in  fourteen  hours. 

It  is  proposed  to  apply  the  small  balance  on  hand  June  30, 1885, 
(1389.61 ),  to  the  removal,  by  blasting,  of  stumps,  roots,  and  lozs  as  far 
asthe  amount  will  {>eruiit. 

The  sum  of  $10,964  can  be  profitably  expended  during  the  fiscal  year 
eoitiug  June  30,  1887,  iu  removal  of  sunken  logs  and  trees,  stumps, 
roots,  trees  standing  iu  the  channel,  and  trees  overhanging  from  the 
banks,  which  would  probably  so  improve  the  river  that  boats  would  b© 
enabled  to  run  during  a  stage  of  the  riverC  feet  above  low  water  with 
comparative  safety. 

It  is  believed  that  additional  boats  would  then  be  placed  on  the  river, 
and  no  doubt  the  commerce  would  materially  increase. 
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The  estimated  amouut  required  for  the  completion  of  the  original  pro- 
ject for  improving  tliis  part  of  the  river  is  $10,964. 

Owing  to  the  continual  washing  of  banks  causing  trees  to  fall  in,  and 
the  coutiuual  shifting  of  the  cbuuuel,  the  improvetueDt  will  not  be  per- 
maneut. 

It  is  estimated  that  an  annual  appropriation  of  $500  would  mainti^ 
the  river  in  the  condition  coutemplated  by  the  plan  of  Improvement. 

Before  the  improvement  most  of  the  merchandise  had  to  be  hauled 
bv  wagons  between  Ediuburg  and  railroad  stations,  a  distance  of  from 
<0  to  (iO  miles. 

The  reduction  and  saving  in  railroad  freights,  by  river competitiou,  dne 
to  improvement,  is  considerable,  as  shown  by  the  following  exhibit : 

Freight  on  a  barrel  of  floor  from  Mobile,  Meridian,  or  New  Orleans, 
delivered  at  Kdiiiburg,  was  before  the  improvement  $2.10;  now  it  is  GO 
cents.  This  saving  iu  freight  on  a  ton  of  fertilizer  is  $5 ;  on  a  bale  of 
cotton,  $4. 

It  is  entimated  that  the  aggregate  annual  saving  in  freights  to  the 
farming  interest  of  the  connty  adjoining  the  river,  doe  to  the  improve- 
ment, will  not  fall  short  of  $30,000. 

Money  statement. 

Amnnnt  appTopriatad  by  act  approved  July  5,  1684 93,500  00 

Jn)y  I.  I^nri,  ainoDQt  pxpenileil  daring  Bacal  year,  exolnslve of  aatatanding 
Uabilitics  July  1,  1884 2.110  M 

Jnly  1,  I8°G,  amonnt  available '. 389  61 

iAmonot  (eattmated)  rMnired  for  complBtioD  of  exUtinK  project 10,%4  00 

AioountlhatcanbeiiroBtablyeKpendtxIiuaHOalyearendin];  Jane 30, 1867  10, Mt  00 
Submitted  in  cnruptiaace  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

COMMKRCIAL  STATISTICS. 

The  following  In  a  tabulated  Btat«niont  of  the  aggregBt«  amonnt  of  the  staple 
articles  transpoH«d  on  tbe  river: 

Flour SO 

Bacon 10 

Ouano   ..    400 

OralD ISO 

Uachini'Ty,  &.e 60 

General  uiercbandiBe 130 

Total eOO 

Down  trips: 

Cotton bales . .    1, 900 

Wool do..  58 

Staves number..     8,000 

LnmWr feet..  JB.OOO 

Baw-loga -, number..  10,000 

The  following  is  a  stateiuent  of  tbe  agf;re(rat«amonnt  of  staple  articles  trausjiorted 
■on  tbe  river  for  tbe  year  preceding  tbe  conimen cement  of  tbe  improvemeDt. 

Up-Rtream:  Tom 

Flour 10 

Bacon 5 

Ouano ISO 

Grain SO 

Machinery,  4o — 

General  merchaudise 100 

Total 19G 


..Cioo^Ic 
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Down-strram :  Taiu. 

Cotton balRB..       380 

Wool do..        20. 

SUves ilo..  2, 000 

Qui;  one  bont,  the  8t«amer  O.  R.  Singleton,  baa  beeo  empliif  ed  on  thia  part  of  the 

liver liiirioK  tbe  fiscal  jear.     Her  diuieDHiouB  are :  Leugtli,  95  luet ;  toauai;e,  llUfeet; 

draDjjht  of  wat«i,  41  feet. 


Q  12, 

prbliu[nary  exahimation  of  u0m08assa  bay,  florida. 

United  States  Engineeb  Office, 

Mobile,  Ala.,  October  21, 188i. 

SiB:  I  bave  the  honor  of  submitting  tbe  following  report  upon  the 
prplitninury  examination  of  UomoBasfla  Bay,  Flotilla,  ordered  by  oir- 
calarletterdared  July  31,  1884: 

In  my  opinion  tbis  bay  ia  unworthy  of  improrement,  for  the  following 
rea»ous: 

Tliecost  of  Heepeniiig  the  outside  entrance,  tbe  inside  channel  through 
the  north  gap,  or  atraighteniug  and  dee]>ening  the  channel  at  the  mouth 
of  tbe  riv  er,  would  be  from  ¥100.000  to  tl8U,U00  to  obtain  a  chanuel  of 
navigable  width  and  of  B  feet^epth. 

The  commerce  is  nmall  in  amuuut,  with  no  prospect,  so  far  as  could 
be  learned,  of  any  great  increase. 

Tbe  commerce  consists  in  sbijimeuts  of  oranges  to  Cedar  Keys,  40 
miles  (liatant,  in  light-draught  boats,  and  cattle  to  Tampa  by  laud,  but 
no  exact  statement  of  the  amount  could  be  obtained. 

The  nature  of  the  improvement  desired  or  by  whom  desired  could  not 
be  ascertaiued. 

Kespectfully  submitted. 

A.  N.  Dambell, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  3.  A, 


Ql3. 


United  States  Engineer  Office, 

Mobile,  Ala.,  Ociobcr  3,  1884. 

Sir:  I  bare  the  honor  of  submitting  the  following  report  upon  the 
preliminary  examination  of  Back  Bay  at  Uandsborough,  Mississippi 
Sound,  ordered  by  circular  letter  of  July  31,  1884. 

Haudsborougb  is  a  small  town  of  about  200  iuhabitauts,  on  Bayon 
Bernard,  about  2^  miles  from  its  mouth. 

The  bayou  is  about  150  feet  wide  awl  15  feet  deep,  entering  Back  Bay 
at  its  western  end  about  14J  miles  from  the  8-foot  curve  in  Mississippi 
Sound. 

The  obstnictiona  to  navigation  are  as  follows : 

(1)  A  bar  called  "  Crane's  Neck,"  at  the  mouth  of  the  bayou,  about 
one-foortb  mile,  4  feet  minimum  depth. 
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(2)  The  chftDDel  tbrongh  tbe  Back  Bay  in  narrow  aod  crooked,  nitli 
only  i  feet  minimnm  de|kt1i. 

(3)  A  bar  at  Baroard's  Island,  separating  Back  Bay  and  Biloxi  Baj. 
This  bar  iu  a  short  one,  bnt  baa  a  minimum  depth  of  only  i  feet. 

(4)  Biloxi  Bay  Mud  Plats,  about  1  mile  in  leugtb  and  4  feet  minimom 
depth. 

(5)  A  bar  2  miles  in  length  and  4  feet  minimum  depth,  separating 
Biloxi  Bay  from  S-foot  curve  in  Mississippi  Sound. 

In  my  opinion  this  bay  is  not  worthy  of  improvement. 
The  facts  upou  which  my  judgmeut  is  based  are  as  follows : 
The  cost  of  the  improvement  would  probably  exceed  $140,000.    Tbe 
valae  of  the  annual  commerce  to  be  benefited  woald  probably  be  very 
small.     The  only  commerce  at  present  if^  the  shipment  of  lumlter  from 
one  mill,  estimated  by  owners  at  6,000,000  feet,  B.  M.    The  same  part; 
owns  a  brick-yard  for  which  he  claims  acapacity  of  3,60l),000  annually. 
Pour  saw-mills  formerly  in  operation  there  have  stopped  work  on  ac- 
connt  of  scarcity  of  »>aw-logs.    There  is  no  apparent  reason  to  suppose 
that  the  improvement  wonld  increase  thecommerceto  any  great  exteut. 
Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 


The  Chief  of  EKomEEKS,  U.  8.  A. 


Major  of  £lngineer$. 


Q  14- 

PRELIMINARY  EXAMINATION  OF  MOBILE  RIVER  AND  HARBOR  FROM 
LOWER  ANCHORAGE  UP  TO  THE  NORTHERN  LIMITS  OP  THE  OITY  OF 
MOBILE,  WITH  A  VIEW  TO  SECURING  TWENTY-THREE  FEET  DEPTH  OF 
WATER. 

United  States  Enqiheee  Opfiob, 

MoHle,  Ala.,  October  22,  1884. 
SiB:  I  have  the  honor  of  submitting  the  following  report  npon  th* 
preliminary  examiuation  of  "  Mobile  River  and  Harbor  from  the  lower 
anchorage  up  to  the  northern  limits  of  the  city  of  Mobile,  with  a  view 
to  securing  23  feet  depth  of  water." 

In  my  opinion  the  river  and  harbor  is  worthy  of  improvement  for  th« 
following  reasons: 

1.  The  cost  of  the  improvement  will  not  probably  exceed  91,500,000. 
The  present  commerce  is  large,  as  shown  in  statements  hereunto  ap- 
pended, which  is  greatly  inconvenienced  by  the  fact  that  the  draught  of 
the  vessels  seeking  the  port  for  cargoe**  is  such  that  the  present  depth 
of  water  only  allows  them  to  take  on  a  part  of  their  cargoes  at  the 
wharves  and  compels  them  to  fltiisb  loading  in  the  lower  bay,  28  miles 
distant,  by  lightering  and  rafting.  The  prospects  for  an  extensive  in- 
crease, in  the  near  future,  with  the  improvement  effected,  are  sure. 

2.  The  harbor  is  destined  to  be  a  very  important  one  to  the  United 
States  Government,  as  being  tbe  point  on  the  Gulf  where  the  cheapest 
coal  and  iron  can  be  obtained,  owing  to  tbe  fact  that  it  is  connecieil  by 
three  tihort  water  routes,  the  Cahaba,  the  Black  Warrior,  and  Coosa 
rivers,  with  the  coal  and  iron  depositH  of  Alabama. 

Ko  survey  will  be  necessary,  as  a  survey  and  report  has  already  been 
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made  and  oopsidered  by  the  Board  of  Engineers  for  Biver  and  Harbor 
Improvemeots,  whose  report  is  coutaiued  in  the  Annual  Report  of  the 
Cbief  of  Engineers  for  1880. 
Beapectfaliy  snbmitted. 

A.  N.  Bahbell, 

Ma^or  of  Engineers. 
The  Chief  of  Enoineebs,  C  S.  A. 


£i>traiioM  aaif  eUaranott  at  port  of  MobiU,  Ala. 


I.    1SS3. 
Vt—tU,    Touufe. 


la  30,  18SS. 
kIs.  |Tonti»g». 


COHMEBCIAL  STATISTtCS. 
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hfprotement  op  mobile  biteb  and  habbob,  alabama. 

United  States  Enoineeb  Office, 

Mobile,  Ala.,  February  6,  1886. 
Sir:  I  bare  the  honor  of  submitring  the  fullowinR  report  npon  tb* 
improvement  of  "Mobile  River  and  Harbor  from  the  lower  HnchorDgenp 
to  the  northern  limits  of  the  city  of  Mobile,  with  a  view  to  sei^iiriiig  23 
feet  depth  of  water."  As  ^rated  in  the  re{)(>rt  upon  the  prelimiimry  ex- 
amination, no  survey  was  necessary,  as  one  had  already  been  niaile  ^nd 
considered  by  the  board  of  Engineers  fur  River  and  Harbor  I  nipruve- 
menls,  which  snbmitted  a  project  for  obtaining  a  channel  of  '22  feel 
depth  from  the  lower  bay  to  the  city,  February  28, 1880. 
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In  tbat  report  it  was  suggested  tliat  a  small  cut  be  dnylged  in  the 
present  cbannel  to  a  deptb  ol'  22  feet,  on  Dog  River  Bar,  to  determine 
ezperimentallj'  wbellier  a  deep  excavation  wonld  remain  open  or  be 
filled  by  tlie  (lowing  iu  of  the  mud  from  tbe  baokd. 

Tbis  cut  was  made  and  sounded  from  time  to  time.  Tbe  resalts  wonld 
seem  to  indicate  that  no  material  filling  need  be  feared,  provided  that 
the  cnt  be  made  snfBciently  wide  and  a  proper  slope  be  given  to  tbe 
bankn. 

This  fuct,  when  considered  in  connection  wltb  the  generally  satis&o- 
tory  condition  of  the  channel,  of  17  feet  depth,  now  being  dredged,  and 
wliivb  will  be  completed,  probably,  next  year,  would  seem  to  warrant 
the  conclusion  that  the  cheapest  and  quickest,  if  not  the  best,  method 
now  of  obtaining  the  depth  desired,  which  ia  that  existing  on  the  inoer 
bar,  would  be  by  enlarging  and  deepening,  by  dredging,  the  channel, 
which,  since  1S70,  has  been  deepened  in  that  manner,  first  from  9  feet 
to  13  feet  and  then  from  13  to  17  feet.  To  secure  a  channel  280  feet 
wide  on  top  with  a  central  depth  of  23  feet,  would  require  tbe  excava- 
tion and  removal  of  about  9,UOO,000,000  cubic  yards  of  material — mud, 
sand,  and  shells — at  acostof  about  $1,500,0U0,  supposing  tbe  cbannel  of 
17  feet  deptb  completed  to  its  proposed  width  of  'ifiO  feet,  and  pric'es  for 
dredging  to  be  as  favorable  as  have  recently  prevailetl. 

An  appropriation  of  4dOO,OUU  would  probably  give  iu  one  year  a  chan- 
nel sufficiently  wide  and  deep  to  permit  the  passage  of  nearly  all  ves- 
sels of  the  class  uow  coming  to  tbis  port,  with  full  loads,  and  no  relief 
will  be  furnished  to  commerce  with  a  less  expenditure. 

Aa  tbe  project  calls  for  the  expenditure  of  a  large  amount  of  money, 
and  at4  it  varies  from  that  recommended  by  the  Boant  of  1880,  being 
based  upon  data  not  then  available,  I  would  recommend  tbat  it  be  re- 
ferred to  tbe  present  Board  for  their  coiisideratiou. 

As  stated  in  my  re|)ort  upon  the  preliminary  examination — 

1st.  Tbe  cost  of  the  improvement  will  not  probably  exceed  $1,500,000. 
The  present  commerce  is  large,  as  shown  in  statements  hereunto  ap- 
pended, which  is  greatly  inconveiiienced  by  thefact  that  thedranghtof 
the  vessels  seeking  the  port  for  cargoes  is  suub  that  the  present  depth 
of  water  only  allows  tbem  to  take  on  a  part  of  their  cargoes  at  the 
wharves,  and  com[>els  tbem  to  finish  loading  in  the  lower  bay,  28  ciiilea 
distant,  by  lightering  and  rafting.  Tbe  prospects  for  an  extensive  in- 
crease in  the  near  future,  with  the  improveineut  efl'eoted,  are  sure. 

2d.  The  harbor  is  destined  to  be  a  very  important  one  to  tbe  United 
States  Uovernment,  as  being  the  point  on  the  Golf  where  tbe  cheapest 
coal  and  iron  can  be  obUiiueil,  owing  to  the  fact  that  it  is  connecteil  hy 
three  short,  water-routes — the  CaUaba,  the  Black  Warrior,  and  Coosa 
rivers — with  tbe  coal  and  iron  deposits  of  Alabama. 
■  Re8i>ectfuliy  submitted. 

A.  N.  Dameell, 
Major  of  Engineerg,  U.  S.  A. 

Tbe  Chief  of  Enoineers,  U.  S.  A. 
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HfSPECTION  OP  THE  IMPBOVEMENT  AT  THE  SOUTH  PASS  OP  THE  MIB- 
8188IPri  RIVEB. 


Office  United  States  Enoineeb, 

Sew  Orleans,  La.,  July  16,  1885. 

OehebAL  :  I  have  the  honor  to  forward  herewith  the  annual  report 
of  the  progreasoftlie  work  on  the  improvement  of  the  SonthPasa  of  the 
MiiMiiwippi  River  for  the  fiscal  year  ending  June  30, 1885. 

Ttie  exitmiaaiiou  and  survey  were  ia  charge  of  Capt.  Thomas  Tartle, 
Corp!)  of  Engineers,  until  February  12,  ISSS,  when  it  was  retranaferrea 
to  me. 

Mr.  0.  Donovan,  assistant  engineer,  has  remained  in  local  chai^  of 
the  surveys  at  the  Pass  during  the  year,  and  his  report,  which  is  fiilt  of 
liitereHtiiig  details,  is  appended.  It  shows  all  changes  which  have  oc- 
curred withjn  the  past  year,  and  many  of  those  which  have  resulted  in 
the  past  tea  years. 

OuH  of  the  interesting  facts  connected  with  the  improvement  is  that 
the  full  depths  and  widths  of  channels  required  by  law  have  been  main- 
tained throughout  the  year  by  Mr.  Gads,  and  that  no  dreilgiog  of  any 
kind  bas  been  required  on  any  of  tbifl  worb:  since  February,  1883. 

No  work  has  been  done  in  the  Pass  or  at  the  Head  of  the  Passes  dur- 
ing the  year.  The  inner  east  jetty  has  been  extended  605  feet.  The 
main  jetties  where  covered  with  concrete  blocks  still  continae  to  settle 
slightly,  the  subsidence  for  the  year  averaging  a  little  less  than  2  inches. 

Near  the  hea4l  of  the  Pass,  in  September  and  October  of  1881,  the 
channel  shoaled  to  a  depth  of  26.4  feet,  but  m  February  following  the 
depth  iucreaiUMl  to 33.7  feet.  This  has  again  shoaled  to  a  depth  of  30.6 
feet  in  conseqaence  of  a  falling  river.  The  30-foot  channel  at  this  lo- 
cality is  now  UM)  feet  wide. 

In  the  Pass  itself  no  change  of  any  consequence  has  occurred  during 
the  year ;  the  shoalest  areas,  those  near  Bayou  Grande  and  Goat  Island, 
have  deejtened  slightly.  The  profiles  of  tlie  botiom,  shown  on  Chart 
No.  6,  show  at  a  glance  the  immense  scour  which  Ur.  Eads's  works 
have  ]>roduced  at  the  head  of  the  Pass  and  on  the  bar  at  the  jetties,  as 
well  as  the  extensive  filling  by  dejiosits  which  have  occnrred  through- 
out the  Pass  since  work  was  commenced  about  ten  years  ago- 
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A  complete  earvey  of  Sooth  Pass  made  in  November,  1884,  showed 
that  it  had  a  channel  throDghout  whose  least  deptb  was  27  feet,  and 
that  escept  for  aliotit  one-half  mile  there  was  a  channel  whose  least  cen- 
tral deytth  was  30  feet. 

Bttween  the  jetties  during  the  year  there  has  been  some  shoaling, 
varying  from  2  to  10  feet  in  height,  bnt  as  this  nhoaling  has  occotred  is 
the  (Icejiest  part  of  thechiinnel,  no  barm  has  resulted.  At  present  there 
is  a  channel  through  the  jetties  whose  least  depth  ie  31.3  feet.  There 
is  a  Iso  a  30-foot  channel  whose  least  width  is  130  feet,  and  a  26-foot 
channel  having  a  lernst  width  of  270  feet. 

Attention  in  invited  to  that  portion  of  the  Chart  N^o.  1  showing  the 
channel  in  the  Gulf  about  500  feet  beyond  the  outer  ends  of  the  jetties. 
There  we  And  the  legal  channel  26  feet  deep,  having  a  width  of  230  feet 
and  a  central  ilepth  of  30  feet  or  more;  but  this  channel  makes  snch  a 
sharp  bcn<l  or  turn  of  about  90  degrees  that  I  believe  it  would  be  im- 
prucliciible  for  a  vessel  drawing  25  or  26  feet  to  make  the  tarn  without 
grounding  on  tlie  shoals  on  either  side.  Attention  is  invited  to  this 
point,  to  illustrate  that  a  legal  channel  may  not  be  a  navigable  one. 

The  surrey  recently  made  by  Mr.  Donovan  on  what  is  known  on  oor 
repot  ts  as  the  fan-sl]a[)ed  area  beyond  the  ends  of  the  jetties  shows 
that  this  ai-ea  has  deei>ened  or  scoured  during  the  year  an  average  depdi 
equal  to  1.16  feet,  wbereaH  during  the  previous  year  it  bad  shoaled  a 
deposited  3.<>1  feet  in  vertical  height. 

A  scour  1.16  feet  deep  over  this  area  means  the  removal  of  about 
1,600,000  cubic  yards  more  of  material  than  was  deposited  there  in  the 
same  time.  TLere  still  remains  in  this  area,  embracing  about  l^sqnars 
miles,  a  <Ieposit  or  fill  averaging  7.13  feet  in  height  and  estimated 
roughly  to  coutaiu  over  9,000,OlK)  of  cubic  yards  of  deposit.  Thisia 
approximately  the  excess  of  deposit  over  scour  that  has  lodged  oa 
this  ]iortion  of  the  bar  during  the  past  nine  years. 

The  bar  growth  beyond  the  jetties  is  well  illustrated  by  Mr.  Donovan, 
in  Plates  I  and  II  of  this  report.  These  plates  show  the  gradual  but 
sure  advance  seaward  of  each  curve  during  each  year  since  the  jetties 
were  commenced. 

Considering  the  channel  in  the  Pass,  in  the  jetties,  and  just  beyond 
the  jetties  during  the  year  as  a  whole,  it  is  in  better  coudition  now  than 
it  was  at  the  end  of  the  previous  year- 
Acknowledgments  are  due  Mr.  Donovan  for  valuable  and  satisfactoiy 
servicer.  • 

■STIMATR  OF  FUNDS  RBQDtRKD  FOR  BXAMIHATIOMa  AXD  SITBVXTS    AT    SOOTH   PASS  <» 
THR  MISSIflSIPFI  RIVER,  DURp^O  TBR  FISCAL  TBAK  KNDXNO  JDNB  30.  1B87. 

SasBiBlantongiuoers ^,M 
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Bint  nf  office US 
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Money  statement. 

JqIj  1,  iee4,  amonDt  avitilubk tl3,:»6  80 

Jalf  1, 1895,  amonnt  expended  during  fiecol  year,  exclusiTe  ol'  ontRlnDding 
liabilitiflB  JiUy  1,1884 9.447  36 

Amount  availftble  for  fiscal  year  endiDg  June  3",  1?^ 3,819  44 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,1B87    16,9-^  W 
EMpectfolly  itabmitted. 

W,  H.  Hrurr, 

Major  of  Engineer: 
Tb«  Chief  or  Enqinbers,  U.  S.  A. 


report  op  mr.  c.  donovan, 

United  States  Enoinebr  Office, 

Port  Eadi,  La.,  July  10,  Ihm, 

Sir:  I  bare  the  honor  to  iubmit  my  report  for  the  fiHcal  year  «nding  June  30.  I8d5, 
Bpon  the  i  m  prove  men  t  of  South  PasH  of  the  Miiainsippi  River.  Tliis  worit  is  carried 
on  under  the  direction  of  Mr,  Jaiueit  B.  EadB  by  authority  granted  hitu  iu  an  act  of 
Congreee  approved  March  3,  18J5. 

A  period  of  ten  years  has  now  elapBed  since  the  work  of  coustruotion  for  this  im- 
provement van  commenced,  and  in  thU  report  wNl  be  found  tliu  results  obtained  and 
oomparisons  made  to  show  what  channel  improvement  has  been  eOeoled  not  only 
during  T  he  year,  but  throughout  the  period  ot  ton  years. 

The  following  charts  and  platea  accompany  thU  report: 
No.  1.— Chart  of  channel  from  opimsite  South  Puss  light-house  to  the  end  of  the  jetties. 
No.  2.— Chart  of  apart  of  the  Gulf  of  Mexico,  showing  depth"  out  to  that  of  loO  feet, 
No.  3.— Chart  of  South  Pass,  from  South  Phss  light- house  to  Biijou  Graude. 
No.  4. — Chart  of  Sooth  Pass,  fiom  Bayou  Grande  to  Head  of  Pussee. 
No,  5. — Chart  of  the  Head  of  Pasees. 
No,  6.— Plan  and  comparative  proHles  of  South  Pass. 
No.  7. — Sections  and  profiles  at  Heail  of  Passes. 
Platea  I  and  II.— Diagrams  showiug  changes  in  the  Gulf  from  IB77  to  1985, 

AT  TBE  HEAD  OF   THE   PASSES  AND  IN  SOUTH  PABS. 

No  work  has  been  done  at  the  Head  of  the  Passes  since  July,  1879,  nor  has  any 
been  done  in  South  Pass  during  the  year. 

Prom  an  inspection  of  Charts  -I,  4,  and  0  it  will  be  seen  that  most  of  the  works  of 
ooDstruction  are  buried  by  deposits,  which  they  have  caused  to  accuuiuUte,  and  por- 
tions not  M  buried  are  beaeatb  the  surl'ace  of  the  water,  eicoept  the  piling,  and  that 
ia  badly  decayed. 

No  change  has  taken  place  in  east  X-hea<l  exleosion  or  upper  dam  dnnng  thi-  year 
except  that  through  the  easturl;  break  in  the  latier  the  depth  bos  become  2  to  6 
feet  sho.iler  by  sediment  being  deposited  on  the  fouuilHtion  mattri:>>i9es. 

These  works  at  the  head  of  and  throughout  Sout'i  Piiss  have  served  the  purpose  for 
which  they  were  coustmct^d  by  causing  the  river  to  build  new  banks,  which  in  turn 
protect  the  works  of  construction,  and,  even  in  the  most  expn^eil  places.  I  huvefonnd 
that  while  the  fonndation-mattresees  are  in  place  the  coustruolions  are  effectual. 


The  foundation  course  of  the  sill  across  Southwest  Pass  was  laid  in  Outober,  1870, 
sod  in  December,  1878,  three  more  courses  were  added,  each  belni;  shorter  than  the 
other,  commencing  near  the  west  shore  of  the  Pass  and  extending  only  part  way 

The  first  sonndings  made  on  this  sill  after  its  completion  were  in  March,  1879.  since 
then  and  np  to  the  present  time  this  sill  has  reraalni'd  in  place  and  has  eetilrd  nnl- 
forcdy  about  2  feet  throughout  most  of  iu  length  About  200  feet  from  the  east,  end 
smattrees  seems  to  have  washeil  tint  dnring  iho  past  year.  From  300  to  5i)0 feet  from 
the  east  end  there  has  been  a  settlement  of?  fnet  since  lrI79. 

The  sill  across  Northeast  Puss  was  laid  in  Septemlier,  11^70;  It  has  since  remained 
in  place,  and  settled  quite  nniformlyabont  2  feet.  Over  5U0  feet  iu  length  of  it,  com- 
mencing 1,200  feet  from  the  east  end,  there  has  been  a  deposit  during  the  past  year, 
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AT  TRE  MOUTR  or  BODTR  PASS. 

The  coDdition  of  tbe  main  Jetties  has  not  cbaDgei!  dnring  tbe  yrar,  ani)  do  work 
baa  Wen  done  apoD  them,  and  all  thai  can  b«  mited  iu  ooimectioD  witb  tb«ia  is  tbe 
■absideDco  of  the  conciete  cappioE  over  a  pnriioii  of  each. 

Tbe  anbsidence  of  portioua  of  tbe  ooDcrete  nail  od  tbe  east  Jetty  not  damaged  br 
tbe  atonn  of  September  9,  ltMj3,  baa  been  as  follows: 

Average  so bsldenoe  dnrlDg  the  year Q.  12 

Average  anbaide nee  for  flveyeara 1.34 

Tbe  aubaldeDC«of  164  b1ooI(aofconeTet«  on  tbe  weat  jetty  baa  been  tufollowa: 

Average  sabsldence  daring  tbe  year CIS 

Average  anbaidenee  daring  six  yeare 1.S3 

INNER  BABT  JETTT. 

Tbe  eoDstniotion  of  tbia  Jetty  has  been  tbe  subject  of  most  of  tbe  work  done  at 
the  mouth  of  tbe  Pass  during  the  past  two  yeara.  and  is  described  in  my  report  foi 
1803  (see  page  1036,  Appendix  N,  of  the  Annoal  Report  of  tbe  Chief  of  Eugiecei* 
for  Mlia). 

DuriuK  the  year,  005  linear  feet  were  built  between  Wing- Dams  33  and^  near  tbe 
end  ol  the  cast  Jetty. 

This  portion  contains  four  rows  of  piles  7  feet  apart,  tbe  piles  in  each  tow  beipg 
from  6  to  CI  feet  apart ;  tbe  piles  in  the  two  rowa  nearest  the  ohaGnel,  and  part  of  those 
in  the  tlifrd  row.  are  connected  by  12  by  lU  iuoh  timbers  bolted  to  them  near  their 
tops.  The  spacea  between  the  piles  are  fillvd  with  wUlows  which  are  heavily  bal- 
lasted  with  stone. 

From  time  to  time  it  baa  been  necessary  to  add  willows  and  stone  to  portions  of  tbia 
Jetty  previously  built,  where  it  bod  settled  below  tbe  surface  of  the  watrr,  anil  it  ii 
now  in  Kood  condition  and  from  2  to  5  feet  above  average  flood  tide  throughout  in 
entile  length. 

In  the  construction  and  roaintenanceof  this  jetty  the  following  materials  w«renaed 
dDrinE  the  year,  viz,  304  piles,  1,446  linear  feet  of  IS  by  I'J  inch  timber,  'iVi  Iwlu  1 
{uch  diameter  and  3  feet  long,  7,C96  cords  of  willowa,  and  3,035  cubic  yards  of  stone. 

WINO-DAMS. 

The  wing-dam  connecting  the  eitretiie  end  of  the  east  jetty  wjib  that  of  IbeinDsr 
Jeltv  was  conaiderabty  shattered  during  the  atiiriuy  iwason  by  heavy  seas  beating 
against  it,  and  iiiueb  of  the  stone  with'  which  it  was  heavily  bsllasteii  was  roll«l  nS 
into  the  watrr.  Tliin  dam  baa  been  ropaiivd  by  n-placing  tlin crib  work  iip^iu  »  foiis- 
darton  of  vrlllowB  and  filling  tbe  cribs  with  stnne.  ft  is  now  in  escrlleDt  cooditiao, 
ita  iipiier  surface  being  T  feet  above  average  flood  tide. 

The  following  materials  were  placed  in  this  ditni :  447  cords  of  willowa,  64  piles, 
1,064  cubic  yards  of  atoue,  and  303  linear  feet  of  12  by  11!  Inch  timl>er. 

DREDOIITO. 

9  Febroary  M,  1833,    The  dredge-boat  is  now  eut- 

THB  PLANT. 

There  has  recently  been  received  here  two  steel  barges,  each  90  feet  long,'90fe«t 
wide,  and  4^  feet  deep,  and  one  60  feet  long,  30  ft<et  wide,  and  4  feet  deep,  aoil  anntber 
of  tbe  latter  dimenHions  la  on  tbe  way  here.  They  are  built  of  ateel  platea  tbiee- 
eixieenths  of  no  inth  thick. 

During  tbf  year  one  flat-boat  and  pile-driver  was  built,  a  dredge-boat,  tng-bea^ 
four  tlat-boate,  and  one  barge  repaired,  and  thirty-nine  piles  driven  at  different  patDU 
foriiiooriiigs. 

Much  ballast  material  has  been  discharged  f^om  vessels  and  distribnted. 


(,  inolnding  offlcera,  meohanios,  and 
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RXAU1NATION8  AMD  SORTBTS. 

ThP  tTRiilti  of  ejLBminiilinna  Hml  Biirv«.v»  iiiailu  (l»riH(i  the  ytmr  wcit   rt'potted 
monthly,  auil  in  tbia  reiutt  will  b«  found  not  ool.y  tbe  reBalle  from  my  latest  rur- 
Teya,  but  aim  »  recapitalatiim  of  those  obtained  from  tnoDth  to  moDtb  duriug  tta*  . 
year,  aud  frutn  year  lu  year  duriDg  a  period  of  years. 

The  metboils  of  preseutlng  and  comparing  these  re«n1te,  both  grapbicatly  and  Id 
tabalar  furiri,  have  been  folloiTed  for  aereral  yearsjitad  when  naderstood  one  may 
gain  detailed  iuformatiou  concerning  the  changes  wbich  bave  taken  place  tbrongboat 
the  cbaoDel  and  in  thf^  Gulf,  which  could  Dot  be  conveyed  l)y  a  nritten  desoription  of 

The  Teenlta  of  tidal  sediment  and  velocity  observations  were  presented  in  my  re- 
port laHt  year  («ee  Cbart  No.  7  in  Appendix  O  of  tbe  Annnal  tieport  of  the  Chief 
«f  Engineers  for  1884),  and  included  thos«  obtained  dmiug  a  period  of  seven  and 
«  haJf  years ;  and  as  tbe  results  obtained  during  the  past  year  add  nothing  of  interest 
to  tboee  already  preiwntEd,  Ibey  are  umitted  at  tbis  time. 


The  chart  of  the  survey  in  tht 

Srofiles  and  sections  are  given,  n 
nring  tbe  year  and  since  1875. 
The  depth  of  nater  at  the  bead  of  each  of  thi-  three  passes  flaotaated,  dnrins  the 
year,  with  the  stage  of  the  river.  In  July,  IH64,  when  the  river  began  to  fallj  this 
■area  commenced  to  shoal,  and  the  chaunel'into  South  Pass  attained  a  least  depth  of 
S6.4  feet,  tor  tbe  year,  during  tbe  inonths  of  September  and  October,  white  the  river 
was  lowest.  As  soon  as  the  December  rise  conimenced  this  area  t>egan  to  scour,  and 
when  the  river  was  at  its  high  stage  in  Febrnary  the  channel  into  tjouth  Pass  bad  a 
depth  of  33.7  feet.    Now  that  the  river  is  again  falling  this  area  has  commenced  to 

Using  sections  O  H  and  I  J,  Chart  No.  7,  it  will  be  seen  that  there  has  been  a  shoal- 
ing during  the  year,  most  of  which  has  taken  place  above  upper  dam,  extending  up- 
ward and  to  thi:  eastward,  shoaling  the  entrance  to  Northeast  Pass,  and  downward 
to  tbe  mattress  sill  across  that  Pass. 

The  comparative  Profiles  E  F  show  that  tbe  depth  into  Northeast  Pass  is  but  littlo 
more  than  it  was  in  1875,  and  hence  the  deepening  which  has  talten  place  during  pre- 
vious years  has  been  almost  entirely  obliterated  during  the  paat  year. 

From  Profiles  A  Band  C  D  we  learn  tlint  the  result  for  the  year  has  been  a  shoalina, 
4Hid  from  C  D  we  find,  as  in  Nanheast  Ph»>,  tlinl  the  depth  into  Southwest  Pass  M 
bat  little  different  from  what  it  wat  in  1HT5,  white  from  A  B  we  note  the  great  deep- 
-ening  into  South  Pass;  and  thus,  talcing  the  results  up  to  the  present  time,  we  see  that 
thedeeireddeepenina  into  South  Pass  has  been  produced,  while  the  two  larger  passes 
havbeen  oontrolledT 

Prom  the  above,  therefore^we  find  that  there  has  l>een  a  shoaling  during  the  year 
«nd  a  deepening  since  IK75. 

On  June  15  there  was  a  least  depth  of  :10.6  feet  from  the  main  river  into  South  Poas. 
irtth  a  least  width  of  100  feet  for  the  30-fout  channel,  and  avery  wide  36-foot  channel. 

aCRVEY   OF  SOUTH  PASS   FROM   ITS    HEAD  TO   SOUTH   PASS   UaUT-ROCSB. 

Dnring  the  month  of  November  I  madu  a  complete  survey  of  South  Pass,  the  charts 
-of  which  are  Nos.  3  and  4. 

As  compared  with  a  similar  survey  mode  during  thesame  month  in  1H83,  I  findtbat 
practically  there  has  been  no  change  throughout  tbe  Pass  during  the  year.  Some 
reaches  bave  shoaled  a  little  while  others  have  deepened.  The  Hhoaler  areas  above 
Ooat  Island  and  near  Bayou  Grande  have  deeiienud. 

As  compared  with  tbe  survey  of  l(i75  there  has  been  a  decided  shoaling  throogh- 
-oQt  the  Pass,  as  will  be  s<-en  from  an  inspection  of  tbe  profiles  on  ChartNo.  6.  From 
them  it  will  be  »eeu  that  the  great-i-Ht  nhoaling  has  taliea  place  at>ove  Bayou  Grande, 
.and  is  from  !>  to  14  feet  in  vertical  height,  while  below  the  bayo|i  it  varies  from  2  to 
fi  feet.  Attention  is  invited  tothe  informnlion  contained  on  this  chnrt.  Theohangea 
which  have  taken  plHce  throngbout  the  entire  channel  from  the  main  river  to  the 
Gulf  since  1875,  will  be  found  of  iutpresl  and  importance ;  and  the  awttt  deepening 
at  tbe  bead  an<l  month  of  tbe  Pass;  the  fact  that  the  shnater  areas  have  Ijeen  con- 
trolled, and,  Snally,  the  tendency  towards  uniformity  of  depth  accordingly  as  uni- 
fomiity  of  width  is  obtuined,  will  be  readily  appreciated. 

On  iiune  15  Ibe  channel  near  Buyou  Grande  bad  a  least  depth  of  29.2  feet,  tbe  lea^ 
width  of  the  2fi-foot  channel  being  ll.'iO  feet. 

At  other  localities  throughout  the  pans  the  depth  and  width  of  the  channel  is  sub- 
stantially as  shown  on  Charts  3  and  4,  and  as  are  contained  in  the  following  table; 


•;lc 
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IbbHlnM  italemmt  of  lir  drplh  and  inlrtlh  of  ehaimel  throughout  Soutk  Pai*  of  Iht  Miirit' 

*ip,n  «ir.T,  from  li.i»t  Poiit  to  M/oot  de/ilh  in  (**  main  rieer,  jitwii  in  teparale  rM^tt 
om-fourih  of  a  milt  in  l'*glh,/rom  a  nunei/  wade  in  Xorember,  IWH. 
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The  obannel  tbronicb  tbe  Jetties  in  shown  on  Chart  Vo.  1.  It  has  ahoated  dnriag  the 
^«ar  im  amotiQt  Torvingflruiatj  toSTi^et  in  VBCtical  lieight,  tbeureatest  shoaling  hav- 
ing Dccnrred  thronghoiit  the  deepest  reach  from  3,0(JO  to  T,UOO  tuut  t)ulon  East  Point, 
and  varies  ftooi  6  to  10  feet  in  vertical  height. 

The  changes  ia  the  depth  and  width  of  this  ohunne]  which  have  taken  place  from 
month  to  month  during  the  year  will  be  seen  from  the  foltowlug  table : 
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AccordiiiK  to  the  above,  the  least  deplb  tbroiigli  the  jetties  »t  prvtent  is  HI. 3  feet; 
tbc  Ipwt  wiilth  of  the  ^foiit  cbuntiel  la  :j7U  feet,  iind  <>(  the  SO-foot  cbaimel  CM  feet. 

Beyond  the  udiIh  of  the  jottieH  there  U  a  ueiilrnl  ilpptb  of  3L.6  feet,  the  26  aod  30 
fcrt cbannelH  lieiug  SSOand  riO  feet  wide  reHj>i-c lively. 

The  depth  over  the  xboat  area  east  of  the  east  jetty  hav  inereawd  abont  1  foot 
dDTing  the  year;  the  reef  receded  but  little,  nud  thn  pciriioo  which  wuehed  nvray  last 
jm  has  again  reforuied. 

Tbe  ar^A  nent  of  the  west  Jetty  is  above  the  tnrfHce  of  the  vrater  at  low  tide,  aod 
moat  of  it  is  so  at  average  Booil  tide. 

The  following  table  gives  tbe  miDiinutii  depths  of  cbanoel  throngh  the  Jetties  at 
tsriuDs  dates  siuce  the  comuieucenieLt  of  the  works  of  iinprovenieot,  and  serves  to 
■how  ihe  progressive  cbanuel  Improvemeut  from  ihnt  time  to  the  preseat: 


Table  flitting  Ihe  deptlu  of  imiler  tkroHi/h  the  jetties  at  t 
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Table  gieing  the  drptht  of  water  through  thejettUa  at  tarioue  daU» — Continned. 
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:  BKDS  OF  THR  JBTTIKS. 

The  chart  of  this  Biirve;  in  No.  5.  The  atHB  wiiiiided  contains  more  than  3  oqnan 
miles,  the  oiit.sr  liiLit  beiru  the  100-foot  curve, 

B.T  reference  to  Plate  I  iD  will  bu  Been  that  the  four  inner  cnrves— that  is,  the 91, 
30,  40,  and  &<)  feet  one« — receded  iliirine  the  year,  while  those  for  greater  depths  ad- 
vBnced.  Tlie  60-foot  curve  ebowe  but  little  change,  anil  therefore  marks  the  loealit; 
which  has  chaoged  ibe  least,  or  it  ma.v  be  nonsidered  the  dtvidine  liae  between  tit 
arens  wbi<'.h  bave  der[ieued  and  thoue  which  have  Hhoaled.  On  this  plate  I  have  not 
couHider>!d  each  curve  ia  three  puri«,  as  herutofore,  for  what  I  desired  to  establish  hu 
been  giroveii  during  iirevionii  rears,  and  tliat  is  that  the  same  change  is  taking  plan 
over  nu  area  most  directly  in  front  of  the  Jetties  as  is  taking  place  to  the  eastwirdot 
wentwaJ'd  of  this  ceutral  area,  though  iu  a  less  degree,  and  the  reaalts  on  Plate  II 
snfficientlj  maintain  this  fact. 

In  my  deducHims  b;  mean  ordinates  I  have  omitted  the  rpanlts  for  1876,  as  the  sin- 
vey  for  that  year  did  not  extend  sf  far  to  the  westward  an  have  those  since  mada, 
and  therefore  a  considerable  and  important  western  portion  of  the  curves  beyond  3l 
feet  depth  had  to  be  omitted  in  order  tliat  an  etjuitable  comparisoa  might  ha  mait 
with  the  resuhs  in  li^6.  I  have  taken  the  results  in  \>i77  an  a  basis  for  comparisou 
by  mean  ordinates,  but  the  results  in  1876  is  the  basis  for  comparing  mean  depths. 

From  Plate  II  we  see  that  since  ltj77  eaoh  portion  of  each  curve  has  advanced,  haI 
tbnt  the  cni'i'eH  of  Irswr  depths  show  the  greatest  advance  on  the  westward,  and  0* 
leaHt  ou  the  eastirard,  while  the  central  portion  has  advanced  the  least. 

Detailed  inforiuatiou  concerning  the  movement  of  each  curve  since  1H7T  will  ta 
found  en  this  plate. 

From  an  oxamiuution  of  Chart  No.  3  it  will  be  seen  that  but  two  of  the  cnrTH 
which  show  an  oilvance  pass  throukfb  the  area  which  is  compared  by  mean  deptli^ 
and,  since  the  majority  of  the  curves  within  that  area  show  a  recesuon,  it  inrlicatM 
that  its  depth  has  increased  during  the  year. 

1  now  determine  the  vertical  height  ol'  this  deepening  over  an  area  containing II 
square  miles,  and  over  each  of  twenty-one  leaser  areas  into  which  it  is  subdividid, 
by  obtai[iiug  the  mean  depth  of  each  subdivision,  and  of  the  whole  area,  aud  con- 
paring  trheiu  with  results  siniilarl.y^  obtained  for  previous  years. 

The  following  table  gives  the  results  of  these  determi nations  and  oomparisons  la 
deUll : 
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A  olenr  nndentandiDg  of  the  foregoing  reanlta  will  be  aided  by  the  following  di»- 
gruna,  which  represent  this  area  on  a  Bmalt  scale,  and  they  serve  to  show  the  dutri- 
Ention  of  the  material  deposited,  and  the  localities  of  the  areas  which  have  deepened. 

The  fignres  in  each  anbdivision  are  the  ditferences  between  the  mean  depth*  in 
these  divisions,  am!  therefore  express  tbe  amoiic 
during  the  period  un dec  consideration.     Shaded  ai 
deepening. 

No.  t  gives  the  results  deduced  h.v  comparing  the  depths  for  1^4  with  thoM  for 
1885,  and  STo.  2  oomparee  those  for  1S76  with  thosa  for  ItSaS, 
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RKCAPITDIiATIOir. 


From  the  pceoeding  resnlts  it  will  be  seen  thai  the  least  depth  throngbont  tks 
channel  from  the  mam  river  to  the  Gnlf  of  Mexico  is  29.2  feet,  the  least  width  of  the 
96-foot  obanuel  being  !^  feet. 

At  no  time  during  the  year,  nor  since  Angnst  1,  1892,  have  the  ohannel  mesaaTe* 
menta  been  fonnd  to  be  less  than  those  required  by  law,  that  is,  "  a  oluumel  bafiif 
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>  Dftvigable  depth  of  SS  fiwt"  throngh  the  ahoal  at  the  head  of  Sooth  Paw,  Mid 
"  through  the  pass  itself."  and  "  a  channel  throaeh  the  Jetties  26  feet  in  depth,  not 
leu  thxa  300  feet  in  width  at  the  Imttnm,  and  havlne  through  it  a  ooDtral  depth 
of  30  feet  without  regard  to  width,"  has  heeamaiataiued  withoat  the  ftid  of  dredging. 

VEBSKLS   AOKODND. 

But  two  Tflbsela  have  been  aground  durlnc  tbe  year,  one  at  the  head  of  the  Pom 
and  onejuat  be.Tond  the  endsof  the  jetties.  The;  were  drawing  but  S3t  feet  of  water, 
and  were  found  to  be  entirely  out  of  the  proper  channel. 

TBSSBL8  ODTW ARD  BOOMD. 

The  total  nnmber  of  vessels  which  passed  to  sea  during  the  year  was  733 ;  of  this 
number  5i{6  were  sttuimers,  46  ships,  IS^i  barks,  11  briKS,  and  S8  sohoonare.  Thirty- 
M*en  of  theae  drew  23  loot  or  more ;  eleven  drew  24  net  or  more,  and  the  groateat 
draagbt  was  34  j  feet. 

In  conciusion,  1  have  to  commend  each  emplojd  under  my  charge  for  falthfnl  devo- 
tion to  duty  for  several  yeara  during  which  ther  have  been  employed,  and  I  ameape- 
oiaU;  indi-bted  to  Brconler  Q.  W.  Lawes  for  valuable  and  efBcient  assistance. 
Very  respectfully,  your  obedient  servant, 

C.    DONOVAM, 

AMtialant  Engtnttf. 
U^.  W.  H.  Heozk, 

Corpt  of  fnjlneera. 
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mPHOVEMENT  OF  VARIOUS  WATEE-COURSES  IN  THE  STATE  OF  LOUISI- 
ANA—I  MPEG  VE  ME  NT  OF  SABINE  PASS  AND  OF  SABDJE  AND  NECHE8 
EIVEKS,  TEXAS. 


BEFORT  OF  MAJOR  W,  H.  HEUER,  CORPS  OF  ENOIHEEBS,  OFFICER  t2T 
CHARGE,  FOR  THE  FISCAL  YEAR  EXDIffG  JUNE  30,  1885,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROTElifENTS. 


1.  Amite  River,  Louisi&na. 

S.  THii)^ipah<ia  RivHr,Lniiiiiiana. 

3.  Tolieriinvto  Rtver,  Lonisiana. 

4.  Tickfaw  River,  LouisiauB. 

5.  Biiyou  Tecbe,  LouisiaLia. 
6  ConuectJDg  Bayoii  Tech e  with  Oraod 

Lake  at.  Charenton,  La. 

7.  Ba.vou  Black,  LoniHiana. 

8.  Bayou  I  ourtablFaii.  Lonisiaua. 

9.  Bayoii  Terrebonne, Lou isi ana. 


10,  Bayou  La  Fourche,  LoDiaisna. 

11.  Calcasieu  River,  LoDiaiano. 
13.  Calcaaieu  Paaa,  Lonisiaua. 

13.  Babine   Pass  -and    Blue   Buck    Bat, 

Texas. 

14.  Sabine  River,  Louisiana  and  Texas. 

15.  Neches  River,  Texas. 

16.  Removing  sunken  vessels  or  craflob- 

atmeting      or     endangering    navi- 
gation. 


EXAMINATIONS  AND  SUBTETS. 


17.  Honiocbitto  River,  Mistissippj. 

la.  Kuffalo  River,  Missiaaip^i. 
19.  Bayou  Pluqueminu,  Loniaiana. 


<.  Atcfaafalaya  River,  Louisiana,  above 


Office  TInitbd  States  Enqinbers, 

fleio  Orleans,  La.,  July  15, 1886. 
O-enerai.  :  I  have  the  honor  to  transmit  herewith  my  anoaal  reports 
for  the  ti.sual  year  ending  June  30,  ISSo,  fur  the  works  of  imprOTemeut 
and  examiuatioDB  and  sarveys  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Hbdee, 
Brig.  Gen.  John  Newton,  Major  of  Engineert. 

Chief  of  Engineer!,  V.  S.  A. 


IMPROVEMENT  OF  AMITE  RIVER,  LOUISIANA. 

This  work  was  in  charge  of  Maj,  Amo3  Stickney,  Corps  of  Engineers, 
nntil  July  23,  ]884,  and  in  charge  of  Capt,  Thomas  Turtle,  Corps  of  En- 
gineers, from  that  date  until  Eebrnary  12, 1885,  and  in  charge  of  M^. 
"W.  H.  Heuer,  Corps  of  Engineers,  since  that  time. 

The  original  project  for  improving  this  river  was  adopted  in  1880,  the 
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object  beiDfr  to  obtain  a  chaDiiel  of  navigable  width  and  5  feet  depth  at 
low  wat«r,  or  as  near  tliat  as  possible  without  dredging,  from  the  junc- 
tion with  Bayoa  Uunchac  continuously  up-stream  as  far  as  the  appro 
priatioD  would  permit.  Bj'  act  of  Congress  approved  June  14, 188U,  the 
first  appropriation  of  $H,OI)0  was  made  for  this  work,  following  an  ei- 
amiiiatioii  authorized  March  3,  1879.  And  a  contract  was  made  in 
October,  1880,  providinji  for  the  clearing  of  the  nver  for  a  distance  of 
40  miles  up-«tream  from  the  month  of  Bayou  Muncbac  for  $7,6511. 
March  3,  1881,  an  additional  appropriation  of  $5,000  was  made,  and  the 
project  for  its  espeiiditure  provided  for  extending  the  work  beyond  tbe 
point  to  be  reached  by  first  contract.  Au  accepted  bidder  for  the  sec- 
ond contract  failed  to  furnish  booda,  and  the  contract  was  therefore  not 
completed.  Work  under  the  first  contract  was  accepted  March  15, 1>«3, 
having  been  before  rejwrted  aa  finished,  but  upon  inspection  was  re- 
jected. On  February,  188-1,  a  modified  project  for  expending  balann 
of  appropriation  on  the  river  below  Bayou  Mancbac  waa  approved,  tl» 
work  to  be  done  by  hired  laltor,  the  necessary  [daut  to  be  constructed 
and  paid  for  from  appropriations  for  work  of  improving  Tickfaw,  Tclw- 
fuucie,  and  Amite  riveru.  The  boats  were  finisbed,  and  with  them  and 
hired  labor  work  was  begun  in  December,  1883,  at  the  junction  of  Bayoi 
Mauchac  and  the  Amite,  and  continued  down-stream  only  about  8  milo, 
the  appropriation  being  nearly  exhausted.  This  work  resulted  in  Ibe 
removal  of  all  obstructums  as  far  as  Port  Vincent,  4J  miles,  below  whiti 
point  only  those  overbHUjjing  trees  wbicb  were  materially  in  tbe  w« 
and  tbe  snags  in  and  near  tbe  channel  were  taken  out,  leaving  man; 
which  may,  by  shifting  their  po^itious  herbafter,  become  obstractiou 
on  either  side  of  the  cbaunel.  There  remains  on  this  part  of  tbu  rivs 
about  8  miles  on  which  no  work  has  been  done. 

On  the  Amite  above  the  month  of  the  Mauchac,  as  far  np  as  the  Oomit, 
17  mile^  of  work  was  done  l>y  contract,  hut  there  are  now  so  many  log^ 
tree^  caved  in,  and  other  obsiructious  that  this  portion  is  annavjgabk 
except  for  very  tigbt'dranght  boats 

In  order  to  complete  tbe  work  on  the  lower  river,  and  go  overtto 
contract  work  on  the  upper,  au  estimate  of  $8,205  is  made  in  the  repoil 
of  Maj.  Amos  Stlckney,  1884.  Major  Stickuey  says  in  this  report  tlm 
work  done  by  contract  has  not  been  of  any  apparent  lieneUt,  while  ibu 
done  by  the  Oovernment  boats  and  hired  labor  has  given  much  sati^ 
faction. 

The  value  of  the  commerce  of  this  river  is  estimated  at  $250,000  ai^ 
nually,  the  principal  products  being  sugar,  molasses,  Ktaves,  shingltii 
lumber,  and  wood. 

Shoahl  any  further  appropriation  be  made  for  this  work  it  will  bt 
nsed  in  contJuuiug  tbe  project  as  made. 

Money  atatement.  . 

July  I,  W-y,  »inomit»vail»b1e tW*  >  I 

Julv  I.  I'M-!,  niito'Liu[iix|MDil«il  iluriDgflac:alyeBr,eiolusiTe  of  ontittaDdiDg 

liabililiBa  July  1,  lt(M4 252  « 

Jnly  1,  l'^,  ainoDQt  available 1^1  ) 


panitml Liill4ual  ye.irendiuf^ JuueSO,  lBd7      iS,ilO&* 

iilt«d  iu   coiiiiiliauw  wiih  reqiiiroineuta  of  section  a  of  -' ■" 

bai  bur  neta  of  ls6ti  and  lOffJ. 


rAiiioaiit  ("Htiiimte'l)  reniiiTo'l  fur  completion  of  oiiatlne  project 8, '^05  ** 

J   ><iir>iititthittcaiibi)|)[MH  ablyeipe[|(tmlLiill4ualye,ireDdiu){Juue30,  lBd7      >i,iK&1l 
on  a  of  river  and 
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IHPBOVEMENT  OF  TANGIPAHOA  EIVKR,  LOUISIANA. 

An  appropriation  waa  made  iu  1872  and  was  expended  in  clearing  the 
river  of  snagn,  rafts,  and  leiiiiing  trees,  over  a  distance  of  16  miles  from 
its  moutii. 

Ksamination  and  Bur%-ey  were  autlioriwd  Jnne  18,  1878.  The  sur- 
vey was  begun  in  January,  1879.  The  uiisistant  engineer  who  made 
the  survey  found  many  ohstructioits,  such  as  snag»,  overhanging  trees, 
&c.,  and  estimated  the  cost  of  their  removal  up  to  Connor's  Bridge,  1^ 
mil^  fropn  Amite  City  and  53  mJlea  above  the  uioulh,  at  $10,000. 
This  improvement  nould  give  a  clear  channel  12  inches  deep  to  a 
point  32  miles  above  the  month,  and  for  a  farther  distance  of  21  miles 
a  clear  channel  of  2-1  iuches. 

An  appropriation  of  $5,000  was  made  Jnne  li6,  1S80.  On  September 
22,  1880,  agreement  was  made  with  Carl  P.  Segmet  for  clearing  31 
miles  for  the  sum  of  $4,750,  On  March  3,  1881,  an  appropriation  of 
$2,000  was  made  for  continuing  the  improvement.  The  approved  proj- 
ect for  expending  this  sam  provided  for  continuing  the  work  above  the 
point  to  be  reached  by  first  contnict.  One  bid  was  received  on  this, 
and  being  considereil  excessive  was  rejected.  The  first  contract  was 
repoi-t«d  completed  in  November,  1881,  and  the  work  was  accepted. 

On  January  3,  18S3,  a  contract  was  made  with  0,  E.  Cate  for  clear- 
ing out  H  miles  at  $23o  per  mile;  the  work  was  accepted  late  in  June, 
ISJil,  having  been  reported  twice  as  finished  and  twice  rejected.  On 
July  22, 1884,  the  charge  of  this  work  was  transferred  to  Capt.  Thomas 
Turtle,  Corps  of  Engineers,  by  Maj.  Amos  Sticknoy,  Corps  of  Engineers, 
in  accordance  with  letter  of  instructions  from  the  Chief  of  Engineers, 
United  States  Army,  Jnly  11,  1884, 

On  August  14,  1884,  the  Government  plant  that  had  been  laid  up  at 
Springfield  with  a  hired  crew,  proceeded  in  charge  ol  a  superintendent 
to  the  Tangipahoa  River,  under  instructions  to  commence  work  where 
Cate's  contract  ended,  and  extend  the  improvement,  if  practicable  with 
the  funds  on  hand,  to  Amite  City.  The  stage  of  water  was  very  low,  and 
after  forcing  a  passage  through  numerous  obstacles,  such  as  stumps, 
sunken  logs,  overhanging  trees,  landslides,  shoals,  and  two  wooden 
bridges,  to  within  about  4  miles  of  the  point  at  which  it  was  intended  to 
begin  work,  it  was  found  impracticable  to  proceed  any  further,  and  uuder 
a  mudification  of  instructions  the  plant  was  dropped  down  to  Lanier's 
Bridge,  and  the  work  of  clearing  out  the  stream  from  there  down  to  the 
month  commenced  September  15,  and  was  completed  October  11, 1884. 

The  charge  of  this  work  was  transferred  to  me  by  Capt.  Thomas  Tur- 
tle, Corps  of  Engineers,  on  the  12th  of  February,  1885,  in  accordance 
with  Special  Orders,  Ko.  6,  paragmph  3,  January  8, 1885. 

About  13  miles  of  the  53^  miles  included  in  the  project  for  the  im- 
provement of  Tangipahoa  Kiver  Lave  not  been  tonched.  Major  Stick- 
ney's  last  report  recommends  an  appropriation  of  $1,700  to  be  made  for 
completion,  to  be  applied,  however,  iu  recleauing  the  lower  river  which 
is  again  obstructed.  He  also  suggests  that  it  might  be  well  to  consider 
now  some  plan  for  moving  the  bar  at  the  month,  which  permits  only 
light-dranght  vessels  to  enter.  The  work  for  the  lower  river  has  this 
year  been  done,  an  appropriation  of  $2,000  having  been  made  July  6, 
1884.  It  is  believed  that  it  will  be  useless  to  carry  the  improvemeuc 
any  further  up-stream,  and  if  $1,700  be  appropriated  by  Congress  in  ao- 
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cordsDce  with  the  origina)  estimate,  it  will  be  applied  to  recIeariDg,oi[t  ' 
that  portion  of  the  river  which  has  already  been  improTei). 

The  work  is  not  a  permanent  one,  as  obstructions  are  re- forming,  ind 
is  purely  of  local  iniiiortance.  It  is  not  known  that  any  benefits  h».n 
resulted  to  commerce  since  the  improvements  have  been  made. 

Money  ttatement. 

Jnljl,  IH84.  amonnt  available p\i» 

Amount  appropriated  by  act  approved  Jul;  5,  1684 3,000  U) 

Jnly  1, 166S,  amoant  esprDdeddnriDC  fiscal  year,  esolasiveof  oatatandiae 

liabilities  July  I,  1884 !.2W« 

{AmODDt  [eetinialed)reqnired  for  oompletii>D  of  existioK  project l.TOOti 
AmoDiit  tbat  can  be  profitably  expendi^d  Id  flacalyeareDdioKJuneSO,  tH87      l,TOtN 
Sabmltted  in  compliauce  niih  requirements  of  section  it  of  river  aod 
harbor  acta  of  lb66  and  lb6T. 


S3. 
IMPROVEMENT  OF  TCHEFUNCTE  HIVEB,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  Amos  Stickney,  Corps  of  Engioeet, 
until  July  23,  1884,  and  in  charge  of  Capt.  Thomas  Turtle,  Oor|i8of 
Engineers,  from  that  (late  until  February  12,  1885,  and  in  charge  <( 
Maj.  W.  U.  Heuer,  Corps  of  Engineers,  since  that  time. 

The  project  for  the  improvement  of  this  river  was  made  in  1880,  asl 
coiiteiiiphit«cl  tlie  removal  of  overhanging  trees,  logs,  &c.,  iu  the  chaa- 
ncl,  and  the  dredging  of  the  bar  at  its  mouth.  The  first  appropriati« 
of  $1,500  was  made  March  3, 1881,  and  a  second  one  tor  $1,500  in  ii- 
gust,  1882;  with  these  two  appropriatioDS  the  obstructions  below  C«- 
bigton  were  removed  and  part  of  the  unexpended  balance  was  used  to 
the  construction  of  a  working  plant  for  improving  the  bar  at  the  mooAi 
and  part  for  the  construction  of  a  breakwater  extending  320  feet  im 
the  lake.  The  original  estimate  for  improving  this  river  was  95,MII. 
the  greater  portion  of  which  was  for  dredging  the  bar  at  the  momli. 
It  was  thought,  however,  that  a  dredged  channel  over  this  bar  coold 
Dot  be  maintained  without  protecting  works,  and  to  build  which  woidd 
cost  considerable  more  than  the  dredging.  Maj.  Stickney,  who  had  b 
work  in  charge,  caused  a  reexamination  to  be  made  in  1884,  and  iu  to 
rejKirt  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  VoLO< 
page  1269,  he  reports  the  river  in  good  order  excepting  the  bar  at  iu 
mouth,  and  suggests  as  a  method  .for  improving  the  bar,  to  build  i 
jetty  or  breakwater  2,500  feet  long  aerossthe  bar  into  the  comparativciF 
deep  water  of  the  Lake  Pontchartrain,  and  then  to  dreilge  the  chawl 
through  the  bar  in  the  hope  that  the  jetty  would  prevent,  or,  atiU 
events,  greatly  retard  the  refilling  of  the  cut  with  sand.  The  estimanl 
cost  of  this  improvement  is  $20,400,  and  if  authorized  by  Uongr» 
$19,000  of  this  amount  should  be  appropriated  for  the  fiscal  year  eutliM 
the  30th  of  June,  18S7,and  applied  to  extending  the  breakwater,  dre^ 
jng  the  bar  and  removing  other  obstructions  that  may  have  fornri 
since  the  river  was  cleared  out.  Should  the  improvement  be  made  is 
contemplated,  the  protection  of  the  mouth  of  the  river  would  also  enaHc 
vessels  navigating  the  lake  to  use  this  month  as  a  harbor  of  iefug«i° 
case  of  gales.  The  depth  of  water  on  the  bar  at  its  lowest  stage  (duiin; 
a  norther)  is  about  H  feet. 
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The  improvemeut  thus  far  made  has  uot  been  of  any  material  beueflt 
to  commerce, 

The  report  of  1884  eatimates  the  anuaal  valae  of  the  prodaots  carried 
down  the  river  at  $106,500,  coosiatinif  of  sugar  and  molasses,  cotton, 
Tool,  brick,  sand,  charcoal,  iamber,  b^f,  and  hides. 

The  improvement,  if  made,  will  be  of  local  benefit  only,  and  cannot 
be  considered  permanent,  as  the  obstructions  will  eventually  reform. 

The  work  ii  located  in  th«  oolleotion  distriot  of  New  Oileons.  The  oeaieat  light- 
hoD8e  is  at  the  month  of  the  river. 

I  append  First  Lieut.  O.  T.  Crosby's  report  npon^an  examination  of 
the  mouth  of  Tcbefnucte  River. 

Mon«*/  statement. 

July  1,  18H4,  amotiiit  available H,352e6 

Jaly  I,  1885,  amouDt  expended  during  fiscal  vear,  exclnaiveof  ODtstandjog 

liftWlitiee  July  1,  1884 1,352  66 

!  Amount  (estimated)  required  for  completion  of  existing  project 19, 000  DO 
Amoantthat  can  1)6  proHtablyexpendedinliscal  year  ending  June30, 1887    19,000  00 
Submitted  in  compliance  with  rei|uireni«DtB  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

BEPORT  OP  UBCTEKANT  O.  T.  CROSBY,  COBre  OF  RNOINEERe. 

Nrw  Orlkans,.  La.,  Jatg  3,  1S8S, 

Sir  :  I  have  the  honor  to  report  as  follows  upon  an  examination  of  the  month  of 
the  Tchefiinete  River,  Louisiitiia,  tiiade  liy  me  on  July  1,  in  obedience  to  yoar  verbal 
orderH.     I  was  aiwistcd  by  Mr.  <J.  D.  AndtTBOH. 

With  transit  and  stadia  tlia  posirioD  of  tbe  parriallyoompletfld  jetty  wusdetermined, 
and  lines  of  aonndiiigs  directed.  The  ri'sulle  have  been  piot  tod  and  thu  chart  is  here- 
with submitted.  Comparinu  it  with  that  made  before  vhe  j»tty  was  bnilt,  it  will  be 
seen  that  the  lines  uk  neurly  the  same.  The  distance  between  and  the  directions 
of  the  6-foot  cnrve,  on  the  outer  slope  of  the  bar.  uud  the  inner  4-foot  cnrve  are  almost 
exactly  the  same.  Some  changes  between  tbcHu  in  the  positions  of  the  5-foot  curve 
BTe  ot)Bervable,  hnt  they  are  imnrntiTial.  SubstHittiully  it  may  be  said  that  no  effect 
baa  bf  en' prod  need,  nor  could  any  be  expected  before  the  building  of  that  part  of  the 
Jetty  which,  in  the  origiual  project,  made  a  couHiderable  angle  with  the  inner  part, 
and  presented  an  obstacle  to  the  flow  of  the  sand  moved  by  easterly  storms.  Should 
further  work  bo  done  here,  I  believe  an  adherence  to  the  urieiual  plau,  extension  of 
the  Jetty  and  dredging  across  the  bar  of  compact  sand,  won  Id  be  the  wisest  course. 
Some  of  the  river  men,  officers  of  the  steamer  Qrover  Cleveland,  inform  me  that  they 
desire  so  other  improvement  than  the  placing  of  a  beacon  on  the  east  point  of  the 
month,  BO  that  in  dark  nights  they  could  mahe  the  channel  by  steering  between  the 
iight-house  and  the  beacon.  They  further  assert  that  the  jetty  is  an  obstacle,  inaa- 
mitoh  a«  it  prevents  boats  from  hogging  the  east  shore  during  the  prevailing  easterly 
winds,  thus  exposing  them  to  the  danger  of  being  driven  across  the  narrow  obantiet 
on  to  the  west  shore  shoals.  Steambonta  drawing  5  feet  have  strnok  on  the  bar,  and 
aome  of  the  large  sohoouers  in  the  Tchefunute  trade  sometimes  wait  for  a  rise  of 
the  wind-tide  to  let  t.Uem  paaa,  but  generally  there  is  little  complaint.  Although 
there  is  as  yst,  so  for  as  I  can  see,  no  reason  to  doubt  the  efficiency  of  the  original 
project  for  obtaining  inoreased  dupth  across  the  bar,  it  might  be  wise,  in  view  of  the 
above  reported  opinions,  to  await  an  indication  of  expanding  commerce  before  spend- 
ing more  mooey  on  the  work. 

As  almost  the  entire  bnainesB  of  the  river  is  done  with  this,  city  and  through  the 
two  canals  entering  the  old  and  new  basins,  the  demand  for  greater  draaglit  can 
aearcely  oocnr  autita  new  line  of  business  is  established  running  to  deeper  aarbora 
than  those  ofibrdod  by  the  canals.  The  jetty,  840  feet  long,  has  stood  one  severe 
storm,  losing  a  few  of  the  binders  which  connect  the  piles.  The  bench  is  rtill  in 
place,  ann  the  whole  structure,  unless  attacked  by  unnsually  severe  storms,  will  prob- 
ably remain  in  fair  condition  until  the  people  concerned,  and  Congress,  shall  have  ex- 
pressed their  wish  in  the  matter. 

Very  respectfuUv,  your  obedient  servant, 

O.  T.  Crosbt, 
Firit  XI«u(nuiHf  </  Sngititen. 

Uai.  W.  H.  Hbdxb,  , 

Cvrpti^ BnfUiMn,  U,  S.  A.  )QlC 
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S.4. 

IMPKOVEMENT  OP  TICKPAW  EIVEB,  LOUISIANA. 

ThiB  work  waa  in  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineen, 
nntil  July  23,  1884,  and  in  charge  of  Gapt.  Thomas  Turtle,  Corps  of  Ei- 
gineeia,  from  tUat  date  until  February  12, 1885,  and  in  charge  of  jtfsj. 
W.  H.  Heuer,  Corpa  of  Eugineers,  sinee  that  time. 

The  work  uriginated  in  an  examination  anthorized  by  act  of  Oongnss 
approved  March  3, 1879.  a  report  of  which,  with  plan  and  estimateof 
cost,  was  published  in  Report  of  Chief  of  Engineers  for  1880,  (Appen- 
dix M.) 

The  estimate,  $10,230,  for  improvement  included  the  branches  Blood, 
Natallmny,  and  Ponchatonla  rivers.  The  project  wan  adopted  in  1881, 
the  object  being  to  obtain  a  channel  of  uavigiible  width  and  depth  fort 
distance  of  26  miles  up-stream  by  clearing  out  olwtructiona  such  u 
snags,  logs,  trees,  &c.  The  lirst  appropriation  of  $2,000  waa  made 
March  3,  1881,  and  a  contract  entered  into  with  Mr.  Fagan  on  October 
6,  1881.  Tbe  work  by  contract  commenced  January  4,  1882,  and  16 
miles  were  reported  as  cleared  in  Iteport  of  the  Chief  of  Kogineers  fot 
1882.  In  act  of  Congress  of  August  2,  1882,  an  a^Iditional  approprii- 
tion  of  $2,000  waa  made,  and  the  project  for  its  expenditure  proviJfll 
for  a  continuance  of  contract  work.  But  the  inellicieney  of  tbe  Ione«t 
bidder,  and  the  general  unsatisfactory  condition  of  contract  work  of  tlii) 
kind  in  the  district,  cauaed  the  plan  to  be  changed.  Authority  was  re- 
ceived in  the  latter  part  of  1882  to  construct,  for  the  improvement  of  tlit 
Amite  and  Tchefuncterivers,  a  wrecking  plant,  to  bepaidfor  outof  tbe 
appropriations  for  tbe  Amite,  Tickfaw,  and  Tchefnncte  rivers.  Unila 
this  arrangement  attout  two  month's  work  with  hired  labor  was  done 
on  this  river  by  the  new  plant  in  the  spiingof  1884,  and  resulted  in  ol> 
taining  good  uavigation  9  miles  further  np-stream  than  schooners  hai 
before  gone. 

No  work  on  the  branches  of  the  Tickfaw  baa  been  done. 

The  commerce  of  thefouratreamais  carried  by  about  fifteen  schoonen 
per  week.  The  benefit  to  commerce  resulting  from  the  improvement  o' 
this  stream  is  purely  local.  It  would  result  iu  very  little  advantage  tt 
improve  navigation  any  higher  up  on  the  Tickfaw,  but  the  branches  of 
this  stream,  the  Bloml,  Natiilbany,  and  PonchatonJa  are  in  need  of  im^ 
provement,  ami  are  part  of  the  project  estimated  for  in  1880.  It  is 
therefore  recommende<l  that  no  fqrrher  appropriation  be  made  for  th 
Tickfaw  unless  the  money  so  approp'riated  can  be  applied  to  the  brancha 
referred  to.  In  this  eveut  the  $6,230  estimated  tor  will  complete  tJu 
whole  project  as  made. 

^Nothing  has  since  been  done  on  this  river  other  than  that  neceesaiy 
for  the  care  of  the  plant  now  laid  up  at  Springfield. 

Money  statement. 

July  I,  1P84,  amoQnt  aTnilable (38  8 

Jnl;  1,  l'-85,amonntexp«uded  during  fiscal  year,  eiolnBlvoofoatstaDdinK 
liabilitiea  Jaly  1,  18«4 5i 

July  I,  1885,  amount  avajlabla 33  fl 

{AmonDt  fl  Btlraated)  rcnnired  ftir  completion  of  eiisling  projeot 6,230  * 
Amonnt  Uiatoao  beprofftably  expended  <n  fiscalyeareadinK  JnneSO,  lUSt      6,930  • 
Submitted  in  compliance  with  rcquirementa  of  Motion  3  of  lirec  and  ' 
harbor  Mta  of  1B66  and  1807. 
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S5. 
IMPBOVEMENT  OF  BAYOU  TECHE,  LOUISIANA. 

TbiB  work  was  in  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineers, 
until  July  S3, 18H4,  and  iu  charge  of  Capt.  Thomas  Turtle  from  that  date 
until  February  12,  18S5,  and  iu  charge  of  Maj.  W.  II.  Heuer,  Corps  of 
Eugineer»,  since  that  time. 

Ou  May  5,  1870,  an  appropriation  of  $~>Q0  was  made  for  a  survey  and 
estimate  of  cost  of  improvement  of  Bayou  Te<Oie.  The  sur\-ey  baviui; 
been  made  and  repoi'ted,  an apprnpilatiou  of  $17,500  was  made  July  11, 
1870.  With  this  money  much  i«Uef  was  given  by  removal  of  natural 
aud  artificial  obstaeles,  such  a»  overhanging  trees,  snags,  and  wrecks, 
between  the  moutb  and  Saint  Martinville,  a  jioint  about  65  miles  above 
the  mouth.  The  work  was  done  by  hired  lalwr,  and  lor  a  sum  eousidera- 
bly  less  tban  that  appropriated,  f'aptain  Howell,  tbe  ofliecr  iu  charge, 
having  foBiid  it  l>est  to  abandon  some  features  of  the  original  project, 
sucb  aK  the  cutting  of  brush  along  the  banks. 

March  3,  1879,  an  examination  of  this  bayou  was  authorized  by  Con- 
greKs,  a  report  of  which,  t4>gether  wit  b  plansandestiroatet^,  was  published 
iu  Report  of  Chief  of  Engineers  for  188tl,  Api>endix  M. — .  The  improve- 
Dient  recommended  in  tbis  repoit  bad  in  view  the  obtatiiment  of  slack- 
water  navigation  as  far  up  as  Ijeonville,  about  100  miles  from  the  mouth 
and  13  miles  from  the  bead  of  the  bayou.  Three  timber  locks,  with 
Dee<lle  dams,  were  recommended,  besides  removal  of  snags,  &c.  The  to- 
tal estimate  of  cost  was  il58,190,  of  which  $i5.00()  was  for  the  three  locks 
and  dams  of  7-foot  lifteacb.  Nocleariugof  the  river  for  the  13  miles 
above  Ijeonville  was  provide<l  for,  us  the  information  obtaineil  in  the  re- 
connaissance of  1879  led  to  tbe  belief  that  there  was  no  water  for  the 
passage  of  Imats  except  at  extreme  floods  This  report  v»n  submitted 
Febrnary  27,  1880.  On  June  14,  iSsO,  an  appropriation  of  $6,000  was 
made  for  commencement  of  tbe  work.  It  was  expended  in  removal  of 
snags,  overhanging  trees,  &c.,  between  Saint  Martinville  and  Leoa- 
ville  or  Jjeou's  Bridge.  The  work  was  reported  completed  in  June,  1881, 
aud  after  an  in8{>ection  by  Aasistaut  Engineer  B.  C  Collins  was  ac- 
cepted. 

Subsequent  examinations,  and  tbe  concurrent  testimony  of  all  river 
men  interested,  leads  to  the  conclusion  that  the  work  was  doue  in  a 
very  unsatisfactory  manner.  Trees  were  cut  down  toa  high  water  level, 
leaving  many  dangerous  stumps.  The  Siime  section  of  tbe  bayou  would 
certsinly  have  to  l>e  worked  over  again  iu  any  systematic  improvement. 
March  3,  1881,  an  appropriation  of  $:!0,(H)0,  was  made.  In  submitting 
a  project  for  its  expenditure.  Major  Howell  recommended  the  muking  of 
a  detailed  survey  before  precise  plans  were  attemptetl.  This  recom- 
mendation was  approved  May  12, 18S1.  The  survey  was  begun  in  Oc- 
tober, 1882,  and  completed  March  13,  1883.  It  extended  from  tbe  bead 
to  Charenton,  a  point  alwut  30  miles  above  tbe  month. 

Tbe  data  obtained  by  this  survey  sbowe^l  that  with  the  locks  having 
a  lift  of  about  8  feet  each.  5  leet  depth  could  be  carried  to  within  4  miles 
of  Port  Barr£  at  the  head  ol  the  Teche,  and  that  in  ordinary  high  water 
this  distance  is  also  navigable.  Whether  it  would  be  worth  tbe  cost  to 
improve  this  reach  by  considerable  dredging  was  considered  question- 
able. While  the  ordinary  supply  was  thought  probably  sufficient,  refer- 
ence is  ma<le  to  the  fact  that  Spanish  Lake,  lying  near  Saint  Martid* 
ville,  couhl  be  readily  drawn  upon  for  an  iucreaseu  supply  if  necessary. 
Tbe  poaitiou  of  the  lower  lock  waa  assigaed,  in  a  further  report  on 
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tbe  same  sarrey,  poblisbed  in  1884,  at  a  point  abont  5  miles  below  Saint 
Afartinville,  tbis  to  carry  5-foot  navigation  as  far  a^  17  miles  above 
Saint  MartinviUe  and  2  miles  above  the  village  of  Breaax  Bridge. 

Tbe  original  ostimat^s  were  coimiilembly  changed.  Each  of  the  two 
lockx,  witU  accompanying  dam,  was  estimated  at  $45,000  A  amsU 
atnount  of  dredging,  removal  of  suags,  &e.,  with  25  per  cent,  contin- 
gency fund,  carried  the  total  estimate  to  1133,625.  It  was  recommended 
that  the  lock  be  of  hrick  instead  of  wood.  Detailed  drawings  were  pre- 
pared, but  not  until  after  the  above  estimates  were  submitted,  Major 
Stickney  in  his  report  of  1S84  saying: 

Tbe  detailed  'pIbdb  for  locks  not  being  eompletetl,  no  new  estimate  is  prcsenled, 
bot  it  is  probabfe  that  the  cost  of  soch  looks  as  are  deemed  suitable  for  tbe  work  will 
tnorease  the  estimate  aomewhat. 

The  appropriation  of  $20,000  in  1881,  was  for  "  improving  Bayou  Tedu 
between  Saint  MartinviUe  aud  Fort  Barr^." 

On  July  5, 1S84,  au  appropriation  of  10,500  was  made  for  "  coDtinnin; 
improvement."  Uaptaiu  Turtle,  who  assumed  charge  of  tbis  worb  Jnlj 
23, 1884,  in  a  letter  to  the  Chief  of  Engineers  dated  January  12, 1885, 
recommended  that  of  this  last  appropriation  as  much  as  might  be  ueedtd 
abonld  be  applied  to  the  removal  of  obstructions  from  tbe  mouth  d^ 
tbe  work  to  be  done  by  the  Government  wrecking  plant  then  on  tbe 
Bayon  La  Fonrche.  He  also  recommended  that  additional  data,  such  h 
discharge  and  low-water  slope,  bearing  on  the  lock  project  be  obtaimd 
and  paid  for  from  the  appropriation  of  1881.  These  recommendatioM 
being  ajiproved,  the  wrecking  plant  was  transferred  to  the  Tecbe  ii 
February,  1885,  and  has  since  been  constantly  employed  there.  Neartf 
the  whole  of  the  month  of  April  was  occupied  in  removing  the  wreck  it 
tbe  Chambers,  the  cost  of  the  work  being  boroe  by  the  general  appn- 
priation  for  removal  of  wrecks.  A  distance  of  nearly  8  miles  has  beci 
carefully  worked  over;  338  snags,  97  sunken  logs  aud  overhangiofc  treei 
have  been  removed  above  New  Iberia  and  bekiw  Saint  MartinviUe. 

The  survey  previously  maile  having  terminated  at  Cbareotou,  LieoL 
O.  T.  Crosby,  was,  in  May,  ISS.^,  ordered  to  complete  the  transit-wot 
to  the  mouth  and  carry  the  level  line  to  Morgau  City  on  the  Atubafalaj^ 
where  a  gauge  had  long  been  read.  This  work  was  completed  Janeli 
1885,  and  i-eport  thereon  submitted.  Although  in  the  report  of  ISM 
reference  is  made  to  a  discharge  measurement  taken  at  one  point,  a^ 
pareotly  by  State  engineers,  there  Is  as  yet  uo  reliable  information  it 
to  this  most  important  element  in  the  problem,  accurate  determiDatin 
of  which  can  be  made  only  at  a  low-water  stage  of  the  bayon. 

The  amount  now  available  is  of  course  too  small  to  begiu  the  workrf 
lock  construction,  but  additional  study  will  be  given  tbe  subject  untB 
Congress  indicates  its  will  in  the  matter.  A  recent  personal  examiio- 
tion  of  the  viciuity  iu  which  the  lower  lock  was  designed  to  be  built, 
and  tbe  actnal  and  estimated  cost  in  other  sections  of  the  United  Stata 
of  other  locks  and  dams  of  about  the  same  size  as  those  proposed,  mate 
tne  ha%'e  but  little  doubt  of  the  inaccuracy  of  any  estimate  heretofoR 
submitted  as  to  tbe  cost  of  tbe  Tecbe  locks.  Should  tbe  locks  everte 
constructed,  which  it  is  hoped  may  not  be  necessary,  it  is  certain  tktf 
the  estimates  will  have  to  be.  revi8e<l  aud  probably  largely  increased,  li 
tbe  mean  time  if  the  bayou  is  to  be  improved  by  locks  aud  dams  gir 
ing  slaekwater  oavigatiou  iu  the  upper  and  now  iiinch  obstructed  part, 
it  is  absolutely  essential  that  the  logs,  stumps,  and  trees  standing  In  tin 
bed  should  be  removed,  sud  tbis  removal  would  almost  certainly  be 
cheaper  and  more  satisfactory  if  done  before  the  building  of  tbe  lo<^ 
than  after.    Furthermore,  it  is  possible  that'wbeu  these  obstruction 
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are  removed  it  may  be  found  that  Dothing  more  is  Decessary ;  in  any 
case  necessary  and  beneficial  work  will  have  been  done,  whatever  aye- 
teiD  of  improvement  may  afterward  be  followed.  It  ia  therefore  my  in- 
tention to  have  the  wrecking  plant  continne  its  work  beyond  Saint 
Martinville,  the  appropriation  of  1881  to  be  drawn  upon  for  work  done 
above  that  point. 

I  do  not  recommend  any  appropriation  for  slackwater  improvement 
until  the  necessity  for  sncb  improvement  is  made  absolutely  necessary, 
aod  certainly  not  until  the  snags,  trees,  stumps,  &c.,  now  knonu  to  be 
in  the  upper  part  of  the  bayou  are  removed  from  the  bayou,  and  the  ef- 
fect of  their  removal  ia  seen  in  the  improved  navigation.  In  the  mean 
time,  while  this  is  being  done,  and  for  which  funds  are  available,  fnrtlier 
8tnd;  can  be  made  of  the  stream,  so  that  an  intelligent  and  compre- 
hensive  plan  and  estimate  for  the  improvement  can  be  made. 

Money  statement. 

July  1,  1884,  »moiint  avBilaWo J14,655  08 

Amount  appropriated  by  act  »pproved  Jaly  5, 1884 6,500  OO 

tSl.OU  OS 
JdIj  1, 188&,  kmooiit  expended  during  fl«c»l  year,  t>x«lDstT«  of  ODtaUnding 

Uftbilltiee  July  1,  1884 3,049  18 

Jnly  1,  1886,  ftmonnt  anilable 18,005  90 

(  Ainoantttiat«>nbeprofltablyexpeDdedinBscalye&rendinKJnne30,188]'    18,006  90 
i  Sabmitted  in  compfiance  with  reqairements  of  seotion  tot  rivet  and 
(     harbor  BAts  of  1866  and  1867. 


This  work  was  in  charge  of  Mty.  Amos  Btickney,  Corps  of  Engineers, 
ontJl  July  23,  1884,  and  in  charge  of  Oapt.  Thomas  TurUe,  Uorps  of  En- 
gineers, from  that  date  until  February  12, 1886,  and  iu  charge  of  Moj. 
W.  H.  Heuer  since  that  time. 

The  project  was  adopted  in  tSSO,  the  object  being  to  connect  Bayou 
Teche  with  Grand  Lake,  at  Oharentou,  by  a  canal  a  little  over  a  mile 
in  length,  5  feet  in  depth,  and  50  feet  wide  at  bottom.  (Jareful  examina- 
tion of  the  locality  developed  the  fact  that  the  difference  in  water  level 
between  the  bayou  and  Grand  Lake  was  variable  and  as  much  as  3 
feet  4  inches,  and  that  in  the  event  of  a  narrow  or  50-foot  cut  the  car- 
rent  wonld  be  so  rapid  as  to  probably  scour  the  banks,  unless  a  lock 
were  interposed ;  but  that  if  a  cut  100  feet  wide  at  bottom  be  made,  the 
look  could  be  dispensed  with.  The  cost  of  the  50-foot  canal,  with  lock, 
was  estimated  to  be  about  the  same  as  the  100  foot  canal  without  the 
lock,  and  the  latter  wonld  be  very  much  more  desirable  and  cost  mnch 
less  for  maintenance. 

Mareh  3, 1881,  Congress  appropriated  $25,000  to  commence  this  work, 
the  estimated  cost  of  which  was  $75,000.  It  was  shown  that  the  cost 
of  the  work,  if  done  by  construction  or  purchase  of  plant  and  hired 
labor,  wonld  be  mnch  less  than  if  done  by  contract.  The  amount  of 
money  available  wonld  not  warrant  the  commencement  of  the  work  by 
either  plan ;  hence  tbe  actual  work  of  digging  or  starting  the  canal  baa 
not  yet  begun.    The  land  on  which  the  canal  was  to  be  dug  and  cession 
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of  jnrisdictioD  were  given  to  tfae  United  States,  the  necessary  surreji 
were  made,  (he  level  lines  ran,  lines  located,  and  tide  gange  observs- 
tioDS  were  collated,  plotted,  and  studied.  This,  together  with  the  nec- 
essary engineering  and  office  expenses,  involved  a  cost  of  92,899.di 
Should  the  canal  ever  l>e  cut  it  would  be  of  local  importance  and  shorten 
the  transportation  route  of  rafts  of  logs  from  Grand  Lake  iuto  the  Tecbe 
by  about  75  or  80  miles. 

It  is  not  thought  it  would  IwneBt  steamboats  plying  on  the  Teche 
(the  richest  sugar  country  in  Lonisiaua)  or  the  plnnters  to  any  great 
extent,  for  the  reasons  that  the  plantations  are  on  the  bayou,  the  snp- 
plies  must  go  up  the  bayou,  and  the  products  of  the  plantations  must 
come  down  the  bayou,  and  thence  by  the  regular  rail  or  water  routes 
to  New  Orli-anw.  In  my  judpnient  it  would  be  much  better  to  defti 
startiug  this  canal  until  it  is  known  definitely  what  dii^iwsition  is  tobt 
made  by  the  -MiRsissippi  Hiver  Commission  of  the  head  of  the  Atcl* 
falayn  Itiver.  Any  changes  in  this  now  very  im|H>rtant  stream  wiD 
aS'ect  the  water-levels  iu  Grand  Lake  and  Bayou  Tecbe,  a ud  may  re- 
quire a  change  in  the  whole  project  for  the  cana!. 

As  the  money  appnijiriatct)  will  not  make  a  tlii'ough  cut,  and  therefoR 
not  beiteflt  navigation  or  commerce  to  the  slightest  extent,  and  if  doK 
by  contract  will  cost  fully  one-thinl  more  than  if  a  contract  could  be 
made  for  the  full  cut,  it  is  recommended  that  no  work  be  commenced 
on  this  canal  until  the  amount  necessary  to  complete  the  same,  vii, 
47o,00<),  has  been  appropriated  and  becomes  available;  nor  is  it  saj* 
posed  benefits  to  commerce  will  equal  or  approximate  what  the  canil 
will  cost. 

Money  statement. 

July  I,  18fH,  amonnt  ftvailulile .• «*J,4KS 

July  1,  lbK%Amoaiil<']i)ieL<IiKldiiriiig  fiscal  year,  excliisivenf  outst audio g 
lUbiltiMJiily  I,  ltW4. 332  9 

jDlyl.fSa,  amount  avaiUbla 22, 100  IE 

{Amount  (estimated)  required  fur  completion  of  eiistinc  project 50, 000  • 
Amoni)l,tLatcan1ieprolila!>l.vuxp«ii[]<!i]iiiliHcal.veareii(linKJimo30,1S87    J^lOOi 
SubmiltifU  in  coiiipliauce  »ilh  requireiueulii  of  section  "2  of  river  and 
liarbor  acts  of  I<S66  and  Irm. 


s?. 

IMPROVEMENT   OF   BAVOU   BLACK,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineen< 
until  July  2;i,  1884,  and  in  charge  of  Capt.  Thomas  Turtle,  Corps  of  Eb- 
gineers,  from  that  date  until  February  12,  1885,  and  iu  charge  of  Ma> 
W.  H.  Dencr  since  that  time.  In  a  recent  inspection  of  this  bayoi. 
made  iu  April,  1885,  I  made  note.')  and  observations,  and  on  them  baa 
the  following  report  and  deductions : 

From  the  \ilhige  of  Tigerville  to  the  spot  where  the  dredge  is  at  worl 
about  10  mites  above,  the  Bayou  Black  has  uow  a  depth  of  5  to  6  fed 
of  tidewater;  the  width  of  this  water-way  varies  from  45  to  100  feel 

The  greater  portion  of  this  10  miles  has  been  worked  over  bytl* 
dredge,  and  the  last  4  miles  is  prautically  a  canal  in  the  bed  of  tbt 
bayou  which  has  been  dug  by  the  dredge.  As  fast  as  the  digginf 
progresses  the  ditch  or  canal  which  is  being  dug  becomes  filled  mA 
tide-water,  hut  that  portion  of  the  bayou  in  front  of  the  dredge  is  h 
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filled  up  vith  aediment,  grass,  logs,  roots,  and  stumps,  and  contains  so 
little  water  that  at  present  it  is  impossiblu  to  float  tbe  lightest  skiff. 

WLen  rhe  examination  was  raarte  in  April,  1835,  and  resulted  in  a 
stoppage  of  the  work,  principally  because  the  appropriation  was  abont 
eshausted,  I  doubt  if  there  was  50  eallons  of  water  per  minute  flowing 
in  the  bayou,  and  a  few  days  before  this  the  ground  in  front  of  the 
dredge  was  so  hanl  that  it  became  newssary  to  hire  four  mules  and  a 
plow  to  break  the  ground,  so  that  the  dredge  could  work.  In  fact,  the 
rank,  tall  grass  growing  in  the  old  beil  of  the  bayou  is  the  practical 
method  of  trai'ing  its  course. 

From  the  point  where  the  dredge  has  now  stopped  working  to  the 
town  of  Houma,  via  the  line  of  the  b.iyou  (the  proposed  improvement), 
is  about  14  miles  in  length.  The  l»ed  of  the  bayou  is  filled  up  with  mud 
and  obstrnctions  very  nearly  to  a  level  with  iho  roads  on  either  side  of 
it,  so  that  tocomjilete  the  work  conttMuplatiKl  will  yet  practically  require 
the  digging  of  a  eaual  45  fi.'et  wide  by  0  feet  deep  by  about  14  miles  in 
length. 

Tbe  niiick,  &c  ,  thmwu  out  of  the  canal  is  so  oozy  or  semi-fluid  that 
much  of  it  will  run  buck  into  the  canal,  and  it  is  probable  that  a  pile 
and  timlRT  revetment  may  have  to  be  built  over  a  considerable  portion 
of  the  route  to  prevent  this. 

On  each  bank  of  the  bayou  is  a  wagon  road  25  to  40  feet  in  width, 
just  beyond  which  are  the  fences  of  plantations  and  small  farms.  The 
muck  must  therefore  be  thrown  on  the  road,  obliterating  that  on  one 
side,  perhaps  on  both,  and  making  either  of  them  for  the  time  being 
almost,  if  not  entirely,  impassable.  When  the  canal  or  diteh  shall  have 
been  completed  to  Houma  it  will  enable  small  boats  (probably  flat-boats) 
to  carry  sugar  and  the  material  products  of  the  country  from  the  plan- 
tations bordering  tin  the  bayou  from  Tigerville  to  Houma,  an  extreme 
distance  of  abont  24  or  35  miles. 

It  is  said  that  upwards  of  twcnty-flve  years  ago  a  steamboat  once 
ran  in  this  bayou  np  as  far  as  the  town  of  Houma.  This  may  occur 
again  if  the  canal  be  dug  as  far  as  Honma,  but  one  can  judge  of  th 
character  and  capacity  of  a  steamboat  that  can  ran  in  a  ditch  40  leet 
wide  and  no  jilace  in  this  diteh  where  such  a  boat  can  turu  around,  and 
it  is  also  probable  that  should  a  steamboat  be  put  on  this  route,  tbe 
wash  of  her  waves  would  again  cause  the  soft  banks  to  slougb  and 
cause  the  closure  of  the  canal. 

The  report  of  the  examinationof  this  bayou,  made  in  compliance  with 
river  and  harbor  act  of  June  L4,  18S0,  under  direction  of  Major  How- 
ell, in  1881,  and  printed  in  Annual  Iteportof  Chiffof  Engineers  for  1881, 
Vol.  2,  page  138S,  well  describe-s  the  condition  of  the  bayou  and  con- 
tains the  eslimate  and  tbe  project  for  the  improvement  now  in  progress. 
With  these  facts  before  them,  Oongreas,  in  1881,  made  the  first  appro- 
priation, $10,000,  for  the  improvement  of  tbe  bayou;  this  and  subse- 
quent ajipropriations,  aggregating  $25,000,  have  been  made  with  which 
work  has  l>een  pushed,  nnd  the  result  is  as  stated,  a  ditch  or  canal  about 
10  miles  long,  from  iO  to  100  feet  wide,  and  varying  from  5  to  6  feet  in 
depth.  The  estimate  for  completing  this  improvement  by  Major  How- 
ell, in  1881,  was  $47,520;  of  this  amount  nearly  $25,00(1  has  been  ex- 
I>eiided,  of  which  about  $4,500  was  used  in  part  payment  for  the  build- 
ing of  a  dredge  boat  now  in  use  in  cutting  this  c^nal.  This  would 
leave  $20,000  expended  in  actual  dredging  iibout  10  miles  of  bayou,  a 
cotisiderable  portion  of  which  was  already  open  bayou,  and  between 
14  and  15  miles  of  bayou;  yet  to  be  opened,  the  average  qaautity  of  ma> 
terial  to  be  removed  in  each  mile  of  cutting  I  estimate  to  be  oearly 
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double  what  it  was  iu  the  precediof;  10  miles  already  opened  and  there- 
fore e8timate<)  to  coat  nearly  twice  as  much,  or  $4,000  per  mile.  As 
there  are  yet  about  14  miles  of  cnt  to  be  made,  the  estimate  for  com- 
pleting this  cut  should  be  14  x  4,000  =  •56,000.  This,  together  with  the 
125,000  espeuded,  would  be  ««1,000,  an  excess  of  |:13,480  over  the  on- 
ginal  estimate  for  completing  the  work.  It  is  barely  possible  that  this 
estimate  for  completion  may  be  too  great,  but  when  the  sunken,  imbedded 
logs,  stumps,  roots,  throwu  up  by  the  dredge  all  along  the  embaiikmeal 
are  seeu,  no  prudent  engineer  would  submit  a  smaller  estimate,  audi 
feel  warrauted  in  saying  that  uo  contractor  would  make  a  contract  to 
do  the  work  required  even  on  this  estimate.  Moreover  in  pushing  the 
work  to  advautage  the  engineer  in  charge  of  this  improvement  hu 
never  estimated  lees  thau  $10,000  to  be  necessary  for  any  one  yesr^ 
work. 

Congress,  Jnly  6, 1884,  appropriated  15,000.  Snch  an  amoant  a- 
titles  a  dredge  and  crew  to  work  Ave  or  six  mouths;  then  the  funds  b^ 
come  exhausted  and  the  balance  of  the  year,  the  dredge  is  laid  np, 
deteriorating  for  want  of  use,  and  is  in  charge  of  a  watchman  at  a  consid- 
erable expense,  in  addition  to  the  unsatisfactory  work  accomplished 
dne  to  want  of  fuuds. 

The  work  drags  slowly  along,  and  the  longer  the  delay  in  the  flul 
completion  of  the  work  the  more  certain  is  the  canal  dag  in  the  rar 
of  the  dredge  to  refill  with  sediment,  the  resalt  of  washings  after  hearj 
rains  as  well  as  grass  and  vegetable  matter. 

The  bayon,  aa  far  as  opened  (10  miles),  is  of  very  little  use  to  eon- 
merce.  It  simply  enables  the  products  of  the  few  plantations  on  tk 
bayon  now  open  to  be  floated  on  flat-boats  as  &r  as  Tigerville,  and 
thence  b«  transferred  by  mil  66  miles  to  New  Orleans,  or  if  preferrel 
these  prodnoti*  conld  be  transferred  to  New  Orleans  by  water  n 
Bayon  Ohfine,  Bayon  Boenf,  and  the  Atchafalaya  and  Mississippi  rivsn 
to  New  Orleans,  a  distance  by  water  of  about  400  miles. 

Suppose  now  that  the  additional  14  miles  of  cut  was  completed  inti 
the  Bayou  Terrebonne,  the  result  would  be  that  planters  along  the  Black 
and  Terrebonne  could  use  this  canal  togettbeirpn>ducts  to  the  railwv 
and  about  70  miles  of  railway  carriage  to  NewUrleausor  over  400  mik* 
of  water  transportation  to  New  Orleans  by  the  nearest  present  availa- 
ble route.  It  is  reaM)nabIe  to  suppose  that  the  railway  rates  for  carryiBi 
fireight  less  than  7U  miles  should  be  leas  than  that  of  water  routes  neailT 
six  times  as  long.  The  advantage  to  the  plauter  in  having  the  ImproTfr 
ment  made  is  therefore  simply  the  saving  in  cost  and  time  to  him  iu  bit 
transportation  or  hauling  hiaproilnct  from  his  plantation  by  wagon  or  t? 
canal  to  the  nearest  railway  station.  On  or  near  the  Bayou  Black  aod 
SSmilesapartaretworailway  stations,  Tigerville  and  Honma;  therefcn 
the  longest  haul  to  nearest  station  would  be  12^  miled,  or  an  avera^ 
haul  of  m  miles.  Is  the  Government  justified  in  cutting  a  canal,  for  tbd 
is  just  what  is  being  done  in  "Improving  Bayou  Black,"  the  lowest  ft- 
timated  cost  of  which  is  147,520,  for  the  sake  of  saving  to  the  planM 
the  diflerence  between  6^  miles  of  wagon  and  canal  transportation  1 

The  improvement  at  its  best  is  simply  a  local  one  and  only  benefits 
the  people  living  on  or  near  the  ba,\ou,  and  can  in  nowise  be  consid- 
ered a  public  necfssity,  but,  aa  it  has  been  begun  by  authority  of  Coi- 
gress  and  125,000  has  been  spent  on  it,  if  the  work  were  now  stoppd 
the  greater  portion  of  this  money  would  be  wasted.  It  is  therefore  it 
sumed  that  the  work  will  be  continued  to  completion,  and  in  this  evcit 
uo  less  than  $10,000  should  be  appropriated  for  the  fiscal  year  endiif 
Jnne  30, 1887. 
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It  mast  also  be  distinctly  understood  that  while  I  do  not  recommend 
that  Congress  appropriate  (10,000  for  the  year'e  work,  because  it  will 
benefit  the  Oovernment  or  the  people  in  and  near  Bayou  Black  to  this 
extent,  it  is  simply  because,  in  an  engineering  point  oPview,  this  is  the 
least  amount  of  money  that  can  be  advantageously  expended  in  doing 
economical  work,  provided  Congress  intends  to  continue  tbis  improve- 
ment. 

Money  statement. 

Jnly  1,  WW,  smoiint  available $3,036  93 

Ainonnt  appropriated  by  act  approved  Jnly  5,  I884v 5,000  00 

'      8,03H93 
Jnly  1,  IS85,  amount  expended  daring  dwwl  year,  exclosive  of  ontatanding 

liabilities  July  1,  IBM 7,609  » 

July  1, 1B85,  amonnt  avAilable '     JW  68 

{Amonnt  (eetfinated)  required  for  completion  of  existing  project 56,000  00 
AmonntthatcanbeprofltablyexpendedinflscalyeareQdmgJuneSO.lBST    10,000  00 
Sobmitted  in  oompliatioe  with  lecnirementB  of  aeclion  2  of  river  and 
hubor  lots  of  1666  and  1867. 


S8. 

lUPBOVBUENT  OF  BATOD  COUBTABLEAU,  LOUIBIANA. 

This  work  was  iu  charge  of  Mt^.  Amos  Stickney,  Corps  of  Engineers^ 
natil  July  23, 1884,  and  in  charge  of  Capt.  Thomas  Turtle,  Corps  of  Bn- 

gneers,  from  that  date  until  February  12,  and  in  cbarge  of  Maj,  W.  H. 
eaer,  Corps  of  Engineers,  since  that  time.  '^ 

The  following  is  a  list  of  appropriations  made  for  improving  the 
bayoa : 

Jnnel^  1880,  appropriated *7,600 

Unrcb  3,  IWl,  appropriated 7,600 

Jnly&g  1884,  appropriated 4,000 

Total 19,000 

Daring  the  past  fiscal  year  a  quarter-boat  and  a  flat-boat  coutaioiDg 
a  pile  driver  were  boilt  for  ase  on  this  bayon ;  when  these  were  com> 
pletfed  the  water  in  the  bayon  was  so  high  that  it  was  useless  to  attempt 
aoy  work  at  repairing  the  dama  or  baildiug  new  ones  in  any  of  the  out- 
let bayous. 

The  original  project  made  for  the  improvement  of  this  bayou  iu  1879 
was  to  improve  these  navigable  condition  of  this  stream  by  removal  of 
a  bad  bar  near  its  mouth  known  as  Little  Devil  Bar;  and  tbis  was  to 
be  effected  by  closing  side  outlets  from  the  main  bayou  by  means  of 
dams  as  might  be  necessary  to  concentrate  the  water  which  would  es- 
cape from  these  outlets  onto  the  bar,  and  thus  scour  it  away,  or  at  all 
events  keep  a  channel  through  it,  thereafter  to  make  slack- water  navi- 
gation to  Fort  Barr6,  and  above  in  tbe  stream  by  means  of  locks  and 
dams.  "^ 

Tbe  estimated  cost  of  the  whole  work  was  $40,000,  and  this  was  after- 
wards modified  and  increased  so  that  the  estimate  reached  $78,51)0. 

As  appropriations  became  available,  several  dams  were  built  across 
some  of  the  outlet  bayous,  and  the  result  was  a  very  marked  deepen- 
iug  of  the  bar  at  tJie  month  of  the  bayou,  by  as  much  as  3  feet  in  two 
dBya.  ' 
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One  of  these  daniB  wae  afterwards  reported  cut  by  the  swampers,  and 
the  result  was  that  in  1884  the  bar,  imtnediately  after  the  dam  bad  been 
cut,  shoaled  4  feet  iit  vertical  height.  This  bar  is  erased  by  the  back- 
water from  Atchafalaya,  aud  since  this  stream  has  iucre-ased  so  miicb  in 
size  in  the  last  few  years  it  has  thrown  an  increased  quantity  of  water 
into  the  Courtableau ;  this  has  found  au  outlet  through  the  other  bayooa 
running  out  of  the  Courtableau,  and  the  consequeDcc  is  au  eulargcment 
of  each  of  these  smaller  bayous  which  bad  not  yel  been  closed,  aud  as  no 
effective  worli  on  Little  Devil  Bar  can  be  done  until  these  outlet  bayous 
are  closed,  it  is  plain  that  tbe  larger  the  outlets  the  more  it  will  cost  to 
close  each  of  them.  It  is  also  certain  that  it  is  not  of  much  use  to  im- 
prove the  iiavigatiou  of  the  bayou  higher  up  until  the  bar  at  the  moolii 
cau  be  controlled ;  hence  Oaptaiu  Turtle,  lately  in  charge  of  this  wort, 
after  a  personal  examination  of  this  stream,  made  a  project  which  vu 
approved  by  the  Dejiartment  in  Washington  for  closing  these  bayous  so 
far  an  the  money  available  would  i>ermit.  His  repoit  and  project  in 
apjiended. 

The  outlets  yet  to  be  closed  are  tbe  Jurommon,  Mamzelle,  Big  For- 
docbc,  Kiiglish,  aud  Little  Fordoche,  and  it  i^  thought  that  to  dothii 
work  effectually  will  cost  about  $10,(KM). 

1  do  not  recommend  any  appropriation  to  commence  lock  constrnctiim 
until  all  tbe  run-out  bayous  have  been  closed.  The  statement  of  Mr. 
Collins  in  his  report  to  Major  Stickuey,  in  charge  of  this  work,  thron 
light  on  this  subject  aud  is  a])pended. 

It  may  be  possible  with  the  plant  now  available,  when  the  walerte 
the  bayou  falls  somewhat,  to  build  one  or  two  of  the  dams  required  witk 
the  money  available.  The  other  dams  will  have  to  await  commeno- 
ment  until  money  is  appropriated. 

Tbecommerceof  the  bayou  is  very  largo  and  supports  a  line  of  steam- 
boats. They  can  always  run  when  there  is  sufficient  water  on  Little 
Devil  Bar. 

Money  Btatement 

July  1,  1984,  amoniil  available 12.6871 

AniouDt  approprialed  by  act  approved  Julj  5,  IB84 4,000  V 

6,667  3 
Jul;  1,  18d5,  Amount  eineuded  duriog  fiscal  year,  exclaBiveof  ontstandlng 

liabilltieB  July  1,  IScM..... 2,7Mn 

July  1,  1885,  amount  available  :i.8MI( 

{Amount  (estioiatod)  reqnirml  for  oomplntioD  of  exiatinx  project .. ..     12, 107  91 
Amouut  that  cau  be  prolitublyespeuded  in  fiscal  yoareuilingjuue30,18.'47    12, 107  91 
Snliiiiitted  in  couipliauiu  with  requiretnenta  of  section  2  of  river  aud 
barber  acta  of  ISHfi  and  liW?. 


REPOKT  Of   MR.    H.    C.    COLLINS,    ASSISTANT    ENOISEER. 


Nbw  Orleans,  La.,  June  15, 188i 
Silt:  1  have  the  honor  to  submit  the  following  report  on  improvemeiit  of  B<j« 
Courtableau,  Loniaiana : 

No  n-urk  bas  bt-i'ii  doui:  on  tbis  work  for  the  year  past,  as  tbe  amount  on  hand  at  Ik 
bpgitining  of  Ibo  ycnr  wna  conaidtred  too  small  to  wanant  beKinning  aft^r  the  ftl 
of  tlie  water  iu  1^B3.  Since  auy  work  wudone  there  have  been  two  verv  high- walB 
yenre,  aud  eiuoe  the  survey  gri'iit  chaugea  have  taken  pluoe  from  the  eulargwnent  <( 
th«  AtchafBlaya  aud  the  iucrciMiug  amount  of  water  passing  down  through  tk 
nwamps  west  of  tbn  Atchafalaya.  The  bayous  which  bring  water  ialo  the  Conrtabl«« 
from  the  north  and  those  which  take  it  out  on  the  south  have  very  greatly  eatargal 
from  the  greater  onirentpaaalng.     The  dam  of  Little  Fordoohe  is  gone  down  to  neui; 
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law-water  level.  It  was  probabJ;  cut.  Tbe  dam  in  Big  Fordoolie  ia  whole  yet,  but 
the  water  yet  covers  all  the  low  loud  on  both  sidea  of  the  Coortableau  near  Litlle 
Devil  Bar,  and  the  souDdluga  when  I  waa  there  in  Haroh  showed  that  thesanil  of  the- 
bar  had  filled  in  so  as  to  btinK  the  top  of  tbe  bar  up  to  niibin  about  IS  or  4  feet  of  the- 
level  of  the  land  on  tbe  bank.  Thia  la  aboot  4  feet  higher  than  it  had  been  beforCr 
and  ahould  (here  be  no  onrrent,  both  streams  falling  together,  tbo  bar  would  be  dry, 
with  a  fall  of  about  T  feet  in  the  AtchafiilnyB. 

UnlMB  there  should,  aa  in  1872,  be  a  fall  of  the  Atchafalaya  and  a  Biibscqnent  rise- 
in  the  Coiirtableau  to  sweep  out  the  bar,  navigation  will  stop  entirely  uulesa  reaortia 
had  to  dredging. 

There  in  no  doubt  about  the  me.nna  of  renioving  the  Litlle  Devil  Bar  being,  as  be- 
fore reported,  the  entire  closure  of  all  the  nin-ont  bayous  on  the  south  side,  but  owing 
to  stoppuge  of  ivorlc  that  before  done  is  gone  and  the  chauuela  havu  vra»hed  out 
larger,  soit  wili  coat  more  to  close  them  than  it  would  before  have  cost.  The  amount 
Bvailnble,  with  Ihat  aaked  for  in  l>ii^3,  will  no  longer  be  enough  to  dn  the  work,  and 
it  will  be  necessitry  to  use  nt  least  (5,000  more  now  or  at  least  |l:t,000  in  addition  to 
that,  now  available. 

Were  it  possible  to  do  thia  work  at  any  time  of  year  it  would  not  cost  so  much,  bat 
it  tnuat  be  done  at  low  water— between  July  and  Deceraber— when  little  more  Iban 
half  tbo  average  amount  of  work  can  be  expected  l^tn  men,  owing  to  swamp  fever, 
which  follows  tbe  overflow. 

Construction  of  a  lock  on  this  bayou  must  wait  until  entire  cloture  of  these  bayous 
has  caused  the  removal  of  Little  Devil  Bar. 

Works  on  the  Atchufalya  may  by  that  time  canae  a  great  chauKO  in  condition  of 
the  whole  valley.  Closure  of  these  runout  bayous  must  bo  dono  in  any  case,  what- 
ever the  decision  of  the  Miaaissippi  Biver  Commiasion  may  bu  on  the  Atchafalnya  and 
Red  River  problem  ;  but  any  work  after  these  cloaures  will  depend  on  their  plan  for 
Atchafalaya. 

The  commercial  importance  of  this  work  Is  very  great.  With  tbe  work  done  oti  the 
original  plan  so  tbere  would  be  good  slackwatec  navigation  to  the  Latuoui,  as  tbe 
bnsiness  wonld  take  four  or  live  round-trip  steamers  per  week  from  Mew  Orleans, 


lad  of  one  as  at  present. 
Yours,  respectfully. 


H.    C.  COUUMS, 

.   JuMoitt  Engine 


project  op  oaptain  thomas  tubtlb,  corps  op  ekqinbebs. 

Office  United  States  Engineer, 

New  Orleans,  La.,  November  38, 1884. 

General  :  In  compliance  with  rerinest  in  letter  from  your  office,  dated 
Jnly  16,  1884,  I  have  to  submit  tbe  following  project  for  the  expenditure 
of  tbe  appropriation  made  by  ttie  act  of  July  5,  1884,  for  the  Bayou 
Conrtableau,  Louisiana,  after  personal  examination. 

Ab  may  be  found  in  the  previous  reports,  the  chief  obstruction  to 
Davigation  is  a  bar  about  1  mile  ft'om  tbe  lower  end  of  the  Atchafalaya 
River.  This  bar  is  formed  by  deposits  from  the  waters  of  the  latter, 
which  during  the  seasons  of  floods  pass  op  the  Conrtahleau  for  a  cer- 
taiD  distance. 

In  the  lower  12  miles  of  the  Courtableau  a  namber  of  bayous  at 
Tarious  stages  draw  off  its  waters  discharging  to  tbe  southward.  When 
the  Atchafalaya  is  relatively  tbe  higher  a  portion  of  its  discharge  passes 
oat  of  its  channel  into  the  Gourtablean  and  then  to  the  southward 
through  a  namber  (depending  on  tbe  excess  of  the  stage  in  the  At- 
chafalaya) of  these  bayous,  which  thus  become  practically  side  ontleta 
of  tbe  latter.  Thia  southern  bank  of  the  Courtableau  is  in  its  lower 
portion  and  for  considerable  distances  lower  than  tbe  banks  of  the 
Atchafalaya.  So  that  the  floods  of  this  latter  And  an  outlet  into  the 
Conrtahleau  and  orer  its  south  bank  as  weU  as  through  the  bayoas 
mentaoned. 
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Both  banks  of  tbe  GonrtableHQ  in  ttiis  tower  region  sre  higher  than 
at  some  distance  away.  The  waters  of  the  At^shafalaya  then  rising  above 
the  Courtablean  banlis  and  impeded  by  this  bar  overflow  to  tbe  Dortii 
to  return  to  and  cross  the  Coiirtabiean  further  np. 

Tlie  depression  of  the  Atcbafalaya  waters  at  this  locality  resaltsii 
the  formation  of  this  bar.  A  bar  has  always  existed  here,  bat  in  lite 
years  the  enlargement  of  the  Atchafalaya  and  the  greater  height  of  itt 
floods,  with  the  increased  quantities  of  material  scoured  and  earned 
away,  here  increased  this  bar  both  in  height  and  extent. 

It  will  be  seen  that  the  treatment  decided  upon  for  the  head  of  the 
At^.hafalaya  has  a  direct  influence  upon  the  question  here  preseottd, 
though  a  consideration  of  that  cannot  enter  this  project. 

If  present  causes  be  permitted  to  coutinne,  it  may  be  imagiDed  thu 
the  enlargement  of  the  sonth  side  bayous  of  the  Courtableau  will  re- 
sult, and  finally  those  above  the  bar  will  become  so  great  as  to  discharp 
all  ita  waters  except  at  stages  higher  than  ordioary,  so  that  the  aooas 
upon  tills  bar  which  now  takes  place  on  the  relative  rise  of  the  Couiti- 
bleau  or  on  the  fall  of  the  Atchafalaya  may  be  mnch  decreased  or  ev«i 
cease,  and  that  consequently  a  practicably  navigable  connection  hetweM 
the  two  waters  may  be  cut  off,  and  this  at  the  present  time  and  stage 
is  actually  th«  case,  and  freight  has  to  be  transferred  across  the  ban 
distance  of  about  1  j  miles. 

The  condilions  being  as  here  stated,  it  is  impracticable  to  entirely 
obliterate  this  bar.  The  most  cfl'uctive  method  would  require  tke 
preventing  of  all  overflow  by  the  south  bank  of  the  Courtableaa.  Be- 
cause of  its  cost  relative  to  the  interests  to  be  served  this  is  at  this  time 
impracticable,  and  auielioration  is  all  that  can  be  attempted.  The  pro} 
ect  heretofore  projwsed  and  approved  by  the  Chief  of  Engineers  (■ 
shown  by  printed  rei>orts)  of  so  cloising  the  run-out  bayous  on  the  sonli 
side  as  to  limit  the  stage  at  which  the  discliarge  through  them  wSS 
continue  is  now  recommended.  This  stage  is  about  10  feet  above  lot 
water  in  the  Atchafalaya.  The  crest  of  the  bar  is  now  nearly  3  fett 
above  that  plane.  This  closure  has  heretofore  been  attempt^il  by  meatf 
of  brush  pinned  down  by  small  piles  and  puddled  or  loaded  with  cla;. 
and  little  success  has  attended  it.  There  is  no  material  accessible  l» 
weight  mattresses,  by  which  means  closure  could  be  assured  nndoalil- 
edly.  I  propose  to  use  piling  and  sheet-piling  driven  deeply,  and  » 
cured  from  scour  as  well  as  practicable  by  brash-mats  above  and  belor. 
For  weighting  these  I  think  I  can  procure  brickbats  in  anflicient  qnai- 
tity.  Ttie  planks  of  such  a  dike  will  be  the  weak  points.  I  propose  to 
extend  these  pile  and  sheet-pile  dikes  well  into  the  banks,  and  as  u 
experiment  to  pave  the  banks  vith  bricks  (as  flanks  of  dams  are  second 
elsewhere  by  means  of  stone)  in  two  layers,  the  lower  laid  flat  as  in  dt 
dinary  sidewalks,  and  the  upper  on  edge,  and  laid  in  cement.  Tba 
paving  will  be  secured  at  its  foot  by  a  pile  and  sheet-pile  support.  Tb 
actual  quantities  are  small;  the  extent  of  the  work  must  he  left  to  tb 
judgment  of  the  assistant,  and  it  is  in  my  opinion  impracticable  to  pit 
pare  proper  specifications  for  a  contract. 

I  therefore  report  that  it  is  more  ecouomical  and  advantageous  fv 
the  Oovemmeut  that  the  work  should  be  done  by  hired  labor  and  tlie 
purchase  of  material  iu  open  market,  and  I  recommend  that  this  bt 
done. 

Yery  respectfhlly,  your  obedient  servant, 

ThohjLs  Tubtlb, 
Captain  of  Sngineeri. 

The  Ohixp  of  Enoinbbbs,  U.  S.  A. 
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Sg. 
1MPH07EMENT  OP  BAYOU  TEEHEBONNE,  LOUISIANA. 

This  work  was  in  char);e  of  Maj.  Amos  Stickoey,  Corps  of  Engineero, 
until  July  23,  1884,  and  iu  charge  of  Capt.  ThomaB  Turtle,  Oorpa  of 
Engineers,  from  tliat  date  until  Febmnry  12,  1885,  and  in  charge  of 
Mty.  W.  H.  Heuer,  Oorps  of  Engineers,  since  that  date. 

Bo  work  has  been  done  in  this  bayou  during  the  past  two  yean 
owing  to  a  lack  of  funds. 

An  AxaminatioQ  of  this  stream  waa  ordered  by  CoDgress  in  1879.    A 

Jroject  for  improvement  was  made  in  1880,  at  an  estimated  coat  of 
18,800,  of  whiuh  about  $15,000  was  to  be  for  dredging,  the  balance 
for  removing  loga,  clearing  of  trees,  &c. 

The  commerce  to  be  benefited  by  the  improvement,  principally  sugar 
and  molasses,  was  estimated  at  an  annual  valimtion  of  $058,750.  In 
1880  an  appropriation  of  $10,000  was  made;  with  this  a  dredge  was 
hired,  and  work  was  commenced  23^  miles  below  Houma,  La.,  working 
np-stream.    In  March,  18H1,  $8,800  more  was  appropriated. 

The  hired  dredge  improved  ahout  8^  miles  of  channel,  aod  io  1881 
stopped  work  about  15  miles  below  Ilouma.  The  examination  for  im- 
proviug  the  bayoti  was  made  during  high  water,  and  was  fouud  to  be 
altogether  too  small  in  amount,  as  during  low  water  it  was  seen  that 
the  bnyou  was  little  more  than  a  ditch.  ■  The  estimate  for  improvement 
waa  accordingly  increased  by  Major  llowell,  the  uflicer  then  in  charge, 
by  $20,000.  With  part  of  the  money  available  from  money  appropri- 
ated for  this  work  and  part  from  Bayou  Black  appropriation,  a  dredge 
was  built  to  continue  this  work.  The  Terrebonne  appropriation  paid 
$5,262.70  towai-d  the  building  of  the  dredge.  In  Angust,  1882,  $7,000 
more  was  appropriated  for  contiuuing  this  work,  and  iu  September, 
1882,  work  with  the  uew  dnnlge  was  commenci^d  and  continued  to 
within  10^  miles  of  Ilouma,  when  the  funds  t)eeame  nearly  exhausted 
and  further  work  had  to  stop. 

No  appropriations  have  since  bcftn  made,  and  eousequently  no  further 
work  has  been  done.  The  channel  was  origiually  dredged  to  a  depth 
of  6  feet,  but  nearly  every  plantation  on  the  bayou  has  ditches  draining 
into  it;  these  cause  deposits  iu  the  bayou,  and  opjwsite  these  numerous 
ditches  it  has  agaiu  shoaled  up  until  the  depth  is  onb'  about  4.8  feet. 

One  or  two  very  small  steamboats  run  op  to  Ilouma  when  there  is  any 
business  for  them,  and  the  project  was  to  carry  the  improvement  up  to 
Houma,  there  connect  with  an  old  abandoned  canal,  about  a  mile  long, 
DOW  dry,  with  wagon-roads  crossing  each  end  of  it,  which  canal  for- 
merly connected  with  the  Bayou  Black.  Should  this  and  the  Bayon 
Black  work  ever  reach  the  op|>osite  ei-da  of  this  abort  canal,  which  was 
abont  33  feet  wide,  then  it  was  hoped  this  would  be  deepened  and  en- 
able the  tides  to  flow  regularly  through  both  bayous  and  the  canal,  and 
maintain  by  its  flow  a  better  depth  of  water  by  preventing  the  rapid 
growth  and  accumulation  of  grass  and  vegetable  matter. 

Should  any  further  appropriation  be  made  the  work  of  dredging  will 
be  continued  toward  Houma.  It  is  thought  the  work  can  be  completed 
to  this  place  for  the  $13,000  eistimated  for  iu  1881-'82.  If  this  improve- 
ment, and  that  of  Bayou  Black  in  connection  therewith,  be  completed, 
tbey  will  be  reasonably  permanant  and  of  some  local  benefit  to  this 
section  of  the  State  of  Louisiana. 

Thecommercial  value  of  the  prodncta  raised  ou  the  Bayou  Terrebonne 
is  eatjmated  when  the  crops  are  good  at  a  little  leaa  than  $1,000,000  per 
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year,  aod  it  was  reported  prior  to  a  year  ago  that  the  improvement  bti 
occaaioued  competition  and  a  redaction  of  fVeigbt  ratea  in  this  loc^ty 
of  about  25  per  cent. 

Money  statement. 

July  1,  1884,  amount  available $4  91 

July  I,  II^Ki,  aniount  expended  dnriiiEfiiicaljekr,  eiclnaive of  oiitataDdinz 
llabililieaJuiy  I,  le84 4» 

(Amonnt  ( fit  i  ma  ted)  T<><)iilreil  Tor  completion  uf  eiistina;  pmject 13,000  W 
AmonnltbatcnnlieprofilablyrxpemleiliiiliHPslyenremlinfcJuDeSO,  18bT    IJ,  OOdW 
Submitted  In  compliance  with  rrnnii-emeDts  of  section  3  of  river  and 
harbor  acta  of  18G6  auil  1867.       ' 


IMPROVEMENT  OF  BAYOU  LA  FOURCHE,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  Amos  Stickiiey,  Corps  of  Engineets, 
nntil  July  23,  1884,  and  in  charge  of  Capt.  Thomas  Tmtle,  Corps  of  Bd- 
giueers,  from  tliiitdute  until  February  V2,  1885,  and  in  charge  of  Slaj. 
W.  EI.  Hcuer,  Corps  of  Engineers,  since  that  time. 

The  original  project  for  this  work  was  adopted  in  1879,  from  snrvejs 
aathorized  by  act  of  Congress  March  3,  1ST3  (see  Report  of  Chief  <tf 
Engineers  for  1874,  Appendix  3  5),  the  object  being  to  improve  low- 
water  navigation  of  the  bayon  by  removal  of  obstrnctions,  snch  as  snagi, 
wrecks,  raft-heaps,  cutting  of  trees,  &c.|  which  obatmcted  navigatina. 

On  account  of  high  water,  operations  were  snapended  December  31, 
1881,  and  resumed  September  21,  1882.  From  this  time  till  JanQaiy 
31, 188;i,  the  work  was  carrie«l  ou  steadily  to  a  point  30  miles  belor 
Lockport,  when,  the  funds  being  nearly  eshausted  and  the  water  get- 
ting too  high,  the  jdant  was  taken  to  Lockport  and  laid  up. 

In  the  river  and  harbor  act  of  August  2'i,  1882,  provision  was  made 
for  a  snrvev  of  this  bavon.  A  preliminary  repoi't  on  this  was  forwarded 
on  August  30,  1882,  and  in  Department  Wtter  of  April  24, 1883,  it  wis 
directed  tiiat  the  survey  slioulil  be  made. 

Ko  work  was  done  during  the  year  ending  June  30, 1884,  the  balanoe 
of  available  funds  being  teo  small  to  permit  anything  more  than  Ite 
payment  of  a  watchman  for  the  care  of  the  boats. 

On  AugnstSS,  1884,  an  amended  project  was  submitted  by  Gaptjii 
Turtle  for  coutinaing  work  downward  from  where  it  had  been  saspendd 
the  previous  year,  ami  authority  was  received  from  the  Chief  of  Eng^ 
neers,  under  date  of  September  1,  1884,  to  carry  on  the  work  as  i«- 
ommended. 

The  work  of  overhauling  the  plant  at  Lockport  was  immediately  coa- 
menced,  and  work  was  resumed  September  22,  1884,  and  continori 
nntil  Januaiy  15,  1885,  when  it  was  again  stopped  on  account  of  h)^ 
water,  and  the  plant  ordered  back  to  Lockport  and  the  crew  disehai^^ 
escept  the  soboverseer  and  cook,  who  were  retained  for  further  service 
on  Bnyou  Teche.  The  plant  was  at  the  same  time  placed  under  tke 
direction  and  orders  of  First  Lieut.  O.  T.  Crosby,  Corps  of  Engineet. 
No  work  has  since  been  done  on  this  bayou,  except  the  taking  of  gaapt 
readings  at  Orange  City,  La.  The  commerce  of  Bayou  La  Fourche  las 
been  greatly  benefited,  tbe  number  of  vessels  having  steadily  increased 
as  the  obstmctions  were  removed.  Before  any  work  of  improvemect 
(he  bayoQ  was  so  obstructed  with  anags,  logs,  and  wrecks  from  its  held 
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at  Donaldson ville  to  a  point  about  22  miles  below  Lookport,  that  during 
the  low-water  season  flat-boat^  and  luggers  drawing  aboat  2  feet  were 
the  only  kinds  of  vessels  able  to  na7igat«.  In  some  places,  especially 
between  Raceland  and  Lockport,  a  distance  of  7^  miles,  even  this  was 
difflcnlt,  the  loggers  having  to  lower  sail  and  cordelle.  But  since  the 
removal  of  obstractious  flat-boats  and  sailing-vessels  of  even  greater 
draught  have  passed  up  and  down  witbont  difficulty.  Daring  eight 
months  of  the  year,  when  the  water  is  high,  the  bayou  is  navigable  for 
large-size  steamboats. 

COMMEBCIAI.  »TATISTIOS. 

The  commerce  of  Bayou  La  Fonrche  is  sufficient  to  support  a  line  of 
steamers.  Both  banks  are  in  a  high  state  of  cultivation,  principally 
large  sugar  and  rice  plantations.  It  is  not  uncommon  for  the  crop  of 
one  plantation  to  be  worth  from  $50,000  to  $100,000. 

The  work  is  located  in  tbe  collection  district  of  New  Orleans.  The  nearest  ligbt- 
hoose  is  on  tbx  eastern  enil  of  Timbalier  Island. 

No  money  is  asked  fur  fiscal  year  ending  June  30, 188T. 

A  study  is  being  made  for  the  permaneut  improvement  of  this  bayou, 
bnt  as  the  surveys  are  incomplete  no  detailed  estimate  or  project  can 
yet  be  submitted. 

Money  statement. 

July  I,  1BS4,  aroonnt  available JO  76 

Amount  a|>propriated  by  act  approved  July  5, 1894 6,000  00 

5,000  70 
Jnlj  li  ieS5,  amount  expended  daring  fiscal  year,  exol naive  oFoutatandiDg 
liabiiiticfl  July  1,  l«e4 3,T56  21 

July  1,  1885,  amonnt  available 1,244  65 


IMPBOVEMENT  OF  CALCASIEU  EI7EB,  LOUISIANA. 

This  work  was  in  charge  of  Uaj.  Arnos  Stickney,  Corps  of  Engineers, 
niitil  July  23, 1884,  and  in  charge  of  Capt.  Thomas  Turtle,  Corps  of  En- 
gineers, from  that  date  until  February  12,  1885,  and  in  charge  of  Maj. 
W.  B.  Ut;uer,  Corps  of  Engineers,  since  that  time. 

The  original  examination  of  this  river  was  made  only  down  to  Lake 
Charles.  A  subsequent  examination  was  made  of  tbe  lower  part  of  the 
river  at  its  mouth  in  Lake  Calcasieu,  report  of  which  will  be  found  in 
Annual  Report  of  Chief  of  Engineers  for  1883,  Appendix  Q, 

It  is  believed  that  any  improvement  of  the  river  shonld  commence  at 
the  mouth.  Several  projects  have  been  made,  but,  not  proving  satis- 
factory, none  has  yet  been  submitted  to  the  Department.  As  the 
amount  appropriated  for  the  river  previous  to  the  recent  act  of  Con- 
gress ($  10,000)  was  less  than  one-third  of  the  amount  estimated  for  the 
work  at  the  mouth,  and  the  work  that  could  be  done  for  the  amonnt 
available  would  not  produce  the  effect  of  deepening  the  channel  over 
the  bar,  it  was  considered  as  well  to  delay  tbe  commencement  of  opera- 
tions Dutil  a  sufficient  snm  was  provided  for  prodnoing  an  appreciable 
improvement. 

The  improvement  of  that  part  of  tbe  river  above  Lake  Charles  is  of 
BO  much  less  importance  to  the  general  navigation  that  no  expendit 
89  b 
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bIiouM  be  mtule  that  would  leave  the  work  at  tlie  mouth  unprovided 
for.  The  act  of  Congress  approved  July  5,  18S4,  makes  an  additioaat 
appropriation  of  9ti,50U.  With  the  total  sum  of  nearly  $16,500  dot 
aviiilalile  it  is  probable  that  eS'eetive  work  may  be  done  at  the  moutiiof 
the  rivpr. 

To  make  a  permanftnt  channel  through  the  bar,  and  to  provide  a  nari- 
gable  ehitiinel  of  at  least  8  ff  et  up  to  Lake  Charles,  beside  reniovb| 
obstructions  above  Lake  Charles,  it  is  estiinate<l  that  an  addition^ 
an)onnt  of  9:^9,580  will  be  retjnired.  The  work  originated  in  an  exami- 
nation authorized  by  act  of  Congress  api>roved  June  14, 1880.  A  report, 
irith  plan  and  estimate  of  cost  of  improvement,  was  published  in  An- 
nual K<-port  of  Chief  of  Engineers  for  1881,  Appendix  M  15.  A  further 
examination  was  made,  report  of  whieh  was  published  in  Aiinual  Be- 
port  of  Chief  of  Engineers  for  1883,  Appendix  Q. 

Work  will  bf^  commenced  on  th»  bar  at  Ca'uatjieu  Pass  as  soon  as  the 
queslion  has  been  decided  whether  or  not  money  appropriated  for  the 
improvement  of  the  river  can  be  n!<i'd  on  this  bar.  As  bearing  ou  thiE 
subject  I  submit  report  of  Capt.  Thomas  Turtle,  Corps  of  EugiueeiSi 
U.  S.  Army. 

Money  statement. 

July  1,  li^ai,  ammint  ftvailuMe |9,T9ie 

Amount  a|ij>rc)|itiiiteii  by  att  approved  Jiily  5,  ld»4 6,500  tf 

16,291 « 
Julv  IjlSfTi,  .inKHmt  eipended  during  fiscal  jear.osclnBiveof  outst»iidiog 
liabiliiLubJulyl,  I6e4 350 

July  1,  l&S,  amount  available 16,  ^5  « 


PKOJECT   OP   CAPTAIN   THOMAS   TURTLE,  COEPS  OP  ENGINEEBS. 

New  Obleans,  La.,  December  8,  1884. 

General  :  lu  reply  to  circular  letter  from  your  oEBce  dated  July  I^ 
1884,  Ciitlijig  for  projects  for  exj)enditure8  nnder  the  act  of  Jidy  5,  isSi. 
making  ti|)|iropriiitioiis  for  work  of  river  and  harbor  improvement,! 
have  the  honor  to  preseut  the  foJIowing,  relative  to  the  Calcasieu  Kiva 
Louisiana: 

The  act  of  July  .5, 1884,  appropriates  $6,500,  to  which  sum  is  add(4 
the  sum  heretofore  appropriated  to  be  used  at  the  mouth  of  the  rirtt 
The  sum  now  available  from  appropriations  for  this  river  is  the  balaoet 
left  from  the  following  appropriations : 

Act  of  March  3,  1881,  improving  the  Calcasieu  Biver  from  Phillips 
Bluff  to  its  mouth,  $3,O0U;  act  of  August  2, 1332,  improving  the  (M 
oasieu  River  (no  loc^dity  mentioned),  $7,00U;  and  the  act  of  July  a 
18^,  referred  to  above,  $6,500— a  total  of  $10,500:  the  balance  beiD{ 
$10,291.09. 

The  sum  which  is  directed  to  be  added  as  heretofore  appropriated  9 
be  used  at  the  mouth  of  the  river,  I  cnunot  identify,  unless  it  be  tk 
balauee  avadable  from  the  appropriation  of  August  2, 1882,  for  the  iH 
cusieii  Pass.  The  month  of  the  river  as  heretofore  considered  is,  asl 
anderstaml  it,  the  debouches  into  the  head  of  the  lake,  whUe  the  Ci 
casieu  Puss  is  the  strait  vouuecting  the  lake  and  the  Uulf.  The  saiK 
conditious  exist  in  regard  to  the  Sabine  and  Neches  rivers,  Sabiiit 
Lake,  and  Sabine  Pass,  and  appropriations  for  use  at  the  mouths  of  iht 
rivers  have  refened  to  their  d4bouclU»  into  the  head  of  Sabine  Lakb 
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If  tbe  sum  intended  be  tliat  for  the  pass,  tlie  lake  is  considered  a  part 
of  tbe  river.  Instructions  on  tlnit  point  are  desired  il'  a  jiroject  for  the 
expenditure  of  funds  avnilable  l»e  approved. 

The  balance  from  the  appropriation  for  the  pagu  is  82,004.25,  and  if 
this  be  added  to  tbe  Italaiice  for  the  river  tliere  will  be  available  a  total 
of  JlO,2Su.34,  and  if  tbe  paxg  be  considered,  under  the  aut  of  July  5, 
1834,  as  bein;;  tlie  mouth  of  the  river,  tlien  tliis  muh  can,  it  would  seem 
by  iiaUiral  implication,  be  applied  anywhere  in  tbe  river,  in  tbe  lake,  or 
at  tbe  jtass. 

To  malie  tbo  conditions  upon  this  river  intelligible  it  is  necessary  to 
referto  previous  reports  and  examinations. 

An  exauiiuation  of  tbe  imss  tras  made  under  Captain  Howell's  direction 
in  1S7I,  and  he  n'povteti  in  reference  to  it  as  foUowa  (Iteport  of  Chief 
of  Engineers,  1871,  page  557) : 

Its  entrance  froiD  tlie  Oiilf  jh  praeticiiMo  af  all  stftRfs  of  the  tidfs  fiir  vossbIs  draw- 
ins  5  ft'^t  or  !.■.«*.  llH  Hitriini'o  fn.in  the  liiki.  i»  tlironj-li  tin'  I'.'wl'-nninwt  of  two 
braiiclii:H,  (iixl  ix  clciwil  at.  Iiitt  tiiliM  Da  ilU  vesaels  ilrawiuic  luoro  thuii  3^  I'uet  by  a  iiiud 
and  BbMl  bar  in  l^ii»;lh  H  iii'I<-'><. 

That  is,  the  pass  has  an  inner  biir  (at  tbe  lake  end)  and  an  outer  bar 
(at  tlie  Gulf  entrance).  A  <!ut  tlirongh  the  inner  bar,  CM  feet  wide  and 
6J  feet  deep  at  mean  low  tide,  was  made  in  ]873-'74,  and  this  cat  liav- 
lug  Mboaleil  to4  feet(l('pih(Ueport  of  Cbiefof  Engineers,  ISS-'t,  page  212) 
a  chiinnel,  70  feet  wide  at  the  bottx>m,  8  feet  in  de[>lb,  and  7,500  feet  ia 
length  was  excavated  across  this  bar  in  188I-'S2  [Uepoi-t  of  Ohief  of 
Engineers,  1882,  Part  II,  page  1386).  The  outer  bai"  has  never  beeti 
worked  on. 

It  appears  from  a  report  to  Major  Stickney  of  an  examination  made 
in  the  spring  of  lS8;t  (Keport  of  Ubief  of  Engineers,  1883,  Part  II, 
page  1127)  that  tbe  liar  at  tbe  head  of  the  lake  has  a  mininiiini  deptb 
of  5^  feet,  and  that  in  tlie  river  from  this  bar  to  tbe  town  of  Lake  Oharles 
there  is  a  minimum  deptli  of  S  feet,  and  that  it  is  ctmiparatively  free 
from  snags,  so  tliat  from  the  town  of  Lake  Ctiarles  outnard  the  points 
of  least  deptli  are,  lii-st,  the  bar  at  tbo  bea<l  of  tbo  lake  with  a.\  feet  of 
water,  the  inner  bar  of  the  pass  dredged  to  8  feet  two  and  a  half  years 
a^o,  tlie  present  dcplb  being  unknown,  and  tbe  outer  bar  of  tlie  pass, 
which  had  a  deptb  of  5  feet  in  I88I. 

The  assistant  who  made  the  examination  in  ISS3  undt-r  Major  Stick- 
nev's  <lirecfion  reports  as  follows  (Report  of  Chief  of  Engineers,  1883, 
Part  II,  pagelli:8): 

From  onptniiiB  i>f  vtssuls  in  Ihe  Inmher  trade  and  rmra  aaw-mill  owners  and  mer- 
chmitH  at  Laku  Clmrlus  I  bavu  obtuiuud  IIm  fullowiug  iDrurmiiliou  aa  to  the  cocutnoroa 
of  Cakanii^n  Rivfr: 

First.  "Thut  the  iippnr  portion  of  tlin  Calonsieii  Baain  lyii'K  above  Lake  CliatlesU 
a  vast  unHCttlril  )iint>  liireHt,  witb  tio  (-uininerco  and  never  niivijjated  except,  oi^caitioii- 
ally  b.v  a  tii);  boar  Kent  lip  rn  tow  iluwii  tbcse  liiioniH  of  pine  Io^h,  and  tliat  tlm  upper 
part  orCali'UHieu  Kivei  issulHuiuutly  deep  audolleni  do  obalructiou  to  tlie  iiavigation 
for  whicli  it  in  UM-d." 

Judging  from  alt  tbe  above  tbe  bars  at  and  near  tbe  extremities  of  the 
lake  would  at  tbe  outset  alone  seem  worthy  of  attention,  but  the  appro- 
priation of  March  3,  1881,  was  for  the  purpfise  of  improvement  from 
Phillip's  Bliitf  (5li  miles  above  the  Lake  Cbarles)  to  the  month  of  tlie  river. 
The  present  bead  of  navigation  seems  to  be  28  miles  below  Phillip's 
Blutr. 

Ill  reference  to  tbe  portion  of  the  river  altove  the  town  of  Lake  Charles 
there  seems  to  be  sotnewhat  conHicting  reports. 

First.  From  the  rejiorts  of  captains  of  vessels  and  as  noted  above, 
"  It  is  sufficiently  deep  and  offers  no  obstractiuns  to  the  navigation  for 
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which  it  is  Dsed,  and  CaptAin  Howell,  in  1871,  states  that  it  was  re- 
ported navigable,  at  a  good  stage,  to  a  point  aboot  U)  miles  above  Lahe 
Charles"  (probably  Phillip's  Bluff).  Second.  Assistant  Engineer  Bell, 
vho  made  im  examination  in  the  aatnmn  of  18S0  ander  Captain  Hovell's 
direction,  reports  in  tbe  28  miles  below  Phillip's  BInff,  452  snags,  1,045 
leaning  trees,  and  a  bad  bar  near  the  lower  end  of  this  portion  with 
Bcant  6  inches  npon  it  at  low  water,  which  bar  has  been  formed  by  an 
accamnlation  of  snags.  He  reports  in  the  sncceeding  28  miles,  down 
to  Lake  Charlex,  121  snag^  and  13o  leaning  trees. 

Tbe  apparent  discrepancies  may  probably  be  reconciled  by  assnming 
that  boats  do  not  usually  go  above  a  iwint  28  miles  below  Phillip's 
Blaff,  that  tbey  go  above  this  only  at  high  water,  and  that  logs  are 
rafted  or  otlierwiwe  floated  out  when  the  water  is  Ligh. 

To  obtain  further  information  I  ordered  Lieutenant  Crosby,  Corps  of 
Engineers,  to  proceed  to  Lake  Charles  to  obtain  replies  as  to  certain 
points  given  in  a  letter  of  instructions.  His  retK>rt,  which  is  very  satis- 
factory, is  as  follows: 

New  ORLBAXa,  La..  Decrmber  3,  ldd4. 

Sir:  Fnllniring  iuBtruetioui  coutaineil  in  j-oiir  Iclrrr  dated  Nnvpmber :29,  1864.1 
have  the  honor  to  report  the  following  faUH:  Atrivintt  at  Lake  Charles.  La.,  on  tht 
aftcruoop  of  DKCenilwr  I,  1  epi-Ht  the  reniaimier  of  the  ilay  and  the  whole  of  th( 
following,  in  olitainint;  iufortuatiua  bearinx  on  the  aiibject  uietilioueil  in  yonr  in- 
stnictionii.  Yon  tirHt  direct  uie  to  "make  iitqnirv  of  all  persons  in  the  liimlieT  tiadt 
as  to  tbeiieeil-t  of  navigation  n\t  the  river,  respectively,  ae  to  the  present  head  of  navi- 
l^tinn  (nhont  )t^  miles  aliove  Lake  CharleH)  and  ae  to  lli«  portion  above  this  point  M 
the  head  of  navigaliou  at  Phillip's  Bluff."  There  are  ten  asv-mills  and  four  shingle- 
mills  ill  or  near  Lake  Charltw,  one  tiavr.inill  and  one  shingle-mill  idio  at  present.  1 
Hsw  the  owners  or  t  hone  nhneoiild  N^wak  for  the  otrners  of  eight  saw  and  three  shingh 
mills.  Among  tlieite  I  found  a  perfectly  nnanimonn  opinion  as  to  the  upper  river,  la 
Huhstance  they  all  agree  that  the  stretch  of  river  from  Lake  Charles  t«  Jones  Blnf 
offers  excellei'it  fnciliiies  at  all  seasiins  for  all  kinds  of  vessels;  thut  for  a  distance  of 
8  or  10  miles  ahove  Jones  Bluff  the  river  may  be  o»vi);ated  by  light-draught  vessels, 
the  obstacle  met  being  snags  and  sand-bars;  while  tbe  rent  of  the  course  cooU 
scarcely  be  made  navigable  for  freight-bearing  vessels,  thongh  it  answers  very  well  m 
m  logging  stream.  Several  geotlemen  were  emphatic  iu  their  opinion  that  mone; 
would  be  thrown  away  If  expended  above  Lake  Charles,  the  first  seciion  needing  do 
improvement,  the  second  not  being  worthy  of  it.  Among  those  thus  speaking  were 
Mr.  Drew,  reprBseiiling  ihr«e  of  the  largest  mills,  and  Mr.  Keating  representing  tht 
Calcasieu  Lumber  Company,  who  are  largoly  interested  both  in  sawicg  logs  and  sIn 
in  getting  them  ont.  Mr.  Keating  has  hud  experience  in  the  uort hern  ^Michigan) 
lumber  Tegious.  and  st-ates  that  the  Calcasieu  is  the  easiest  river  for  logging  that  be 
has  worked  on;  all  the  mill  men  slatvd  that  they  were  satisfied  with  the  lagging 
lacilities,  and  that  there  were  no  other  interests  tx  he  subserved  by  any  improvelnenl 
of  the  upper  river.  Mr.  Drew  estimated  that  there  were  scarcely  GOO  meu  engage' 
in  logging  oil  the  main  river,  while  a  very  small  part  of  these  is  to  be  found  belnv 
Phillip's  Bluff.  Substantially  the  answers  to  all  my  inquiries  concerning  the  needs  ot 
both  sections  of  the  river  were,  "we  need  nothing."  Inforuiation  to  the  same  effrtl 
was  obtained  frnm  several  river  men  interviewed.  Remembering  that  Hr.  Keating 
speaks  directly  Irom  the  logman's  poiut  of  view,  as  well  as  the  miller's,  it  will  be  sea 
that  all  the  interests  concerned  coincide. 

As  to  the  stages  or  seasons  at  nhioh  boats  go  to  the  different  ]>oints  above  Lab 
Charles.  Captain  Wait,  from  whom  1  obtained  much  iiiformntion,  owns  and  rune  tw« 
tugs,  which  are  the  only  boats  now  running  with  any  sort  of  regularity  to  any  point 
above  Lake  Charles.  He  has  a  contract  to  low  all  the  logs  put  into  the  river  by  tbe 
company  which  Mr.  Keatiug  represents.  He  can  go  at  all  seasons  and  stages  to  Jodm 
Bins  with  ease,  and  with  some  ditficulty  to  a  tramway  put  in  about  8  miles  abovo. 
He  averages  about  two  trips  per  monib. 

Schooners  occasionally  go  a  few  miles  above  Lake  Charles  to  some  of  the  odjaeenl 

As  to  the  seasons  and  stages  at  which  ratting  is  done,  and  whether  on  extension  ct 
the  time  is  needful  or  desirable  :  The  logs  are  brought  done  on  the  rises,  of  which  tw* 
are  expected  ever;  year,  about  June  and  one  in  the  fall.  The  rafling  season  will  aver- 
age about  two  months  per  year,  during  which  time  all  the  logs  that  have  been  cut  maj 
be  floated.  Tbe  mills  never  have  to  Stop  for  want  of  logs.  An  extension  of  tlw  tjnw 
of  logging  seems  not  to  be  de«ired. 


Digitized  ..Google 


APPENDIX    S — BEPOKT    OP   MAJOE   HEUEH.  1413 

As  to  "obstrncl.ioQs  now  mnt  with:"  None  are  fonnd  np  to  Jones  Bluff,  the  practi- 
cal headof  QuviKation.  Above  that  poi  at  suagB  and  very  ahualed  saad-l>ars  and  over- 
haogieg  trees  abound. 

The  yearly  cut  of  Inmber  around  Lake  Charles  ia  worth  alMuB  (75,0011.  About  half  of 
the  logaaawed  are  floated  from  the  Weat  Pork  or  the  Calcasieu,  and  about  half  of  the 
lumber  ia  abipppd  by  rail.  The  Inmbet  int^reat  is  the  only  one  detfolopwl  in  the  Cal- 
oanieu  Valley.  Whiln  the  iiiternated  partieaare  uoanimoualy  aatiafled  with  the  npper 
river,  they  are  unanimonalv  urgiint  as  to  thii  great  ueoeiisity  of  deeper  wator  throngh 
the  old  cut  at  the  head  of  the  Calcaaiea  PaHa.  Tliia  has  alioaled  to  3}  feet  at  ordi- 
nary tide,  and  prewints  a  great  nliatacle  to  the  development  of  every  iatereat  in  the 
valluy;  all  tbe  lumber  muHt  lie  lightened  down  to  aud  ovor  that  point  at  a  cost  of 
ab^nt  £1.50  per  thoiiaand  rei>t,  thua  hampering  the  endeavor  to  compete  in  Mexican 
and  other  foreign  porta  with  MiaaisMippi  an<l  Florida  suppliea. 
Very  reHj^cl  fully,  your  obedient  Bervaut, 


I  have  to  report  that,  in  my  opinion,  no  valuable  purpose  will  be 
served  by  appiyiug  any  of  this  money  above  the  town  of  Lake  Charles. 
Aa  seen  by  Lieutenant  Crosby's  report,  navigation  is  most  Iiindered  by 
the  alioal  at  the  lakw  end  of  tbe  pass,  which,  it  is  reportetl,  has  again 
shoaled  to  its  original dfpth.  But  no  work  can  be  done  here  uiiJess  the 
appropriation  for  tlie  rirer  can  be  applied  to  the^OM  through  interpre- 
tation to  that  effect,  as  pointed  out  above.  I  am  further  informed  by 
Lieutenant  Crosby  that  the  b.ir  at  the  head  of  Calcasieu  Lake  is  con- 
sidered an  obatHcle,  but  of  less  oiomeut  than  the  other  at  tbe  inner  end 
of  the  pass. 

I  think  il  would  be  scarcely  worth  while  to  work  upon  tbe  bar  at 
the  head  of  the  lake,  the  bar  at  the  foot  of  the  lake  being,  as  now  re- 
ported, stioaled  to  its  original  depth.  But  unless  the  total  sum  avail- 
able for  the  river  and  the  pass  win,  by  implication,  be  applied  at  the 
pass  the  funds  available  will  not  i>ermil  the  eommeucemeut  of  any  work 
there.  lustructioiis  are  therefore  necessary,  and  are  respectfully  re- 
quested. 

It  is  questioned  whether  the  former  cut  at  the  pass  was  made  at  the 
proi>er  point.  It  was  made  on  the  shortest  line,  but  those  trading  there 
report  it  aa  not  the  moat  favorable  for  approach  by  sail,  and  is  where 
most  expose<.l  to  filling  up  by  the  action  of  winds  and  waves.  This  is  a 
point  to  be  determiued  only  after  it  be  determined  whether  any  work 
be  done  there  at  all. 

A  cot  100  feet  in  width  upon  the  old  line  would  require  tbe  removal 
of  about  75,000  cubic  yards,  measured  in  ])lace,  if  it  be  reduce<l  to  its 
original  condition.  A  cut  upon  a  line  about  in  the  extension  of  tbe  pass 
■would  require  the  removal  <if  about  95,000  cubic  yards.  It  may  be  that 
the  funds  available  for  both  river  and  pass  will  not  permit  the  com- 
mencement of  any  work,  but  this  can  only  be  demonstrated  by  trial 
after  decision  upon  the  point  presented. 

I  would  respectfully  recommend  that  an  examination  be  made  of  this 
shoal  at  tbe  river  end  of  the  pass  if  it  be  decided  that  the  balance  for 
both  river  and  ]>ass  can  be  there  applied. 

Very  respectfully,  your  obedient  servant, 

Thomas  Turtle, 
Captain  of  Engineert. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A, 
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IMPKOVEMENT  OF  CALCASIEU  PASS,  LOUISIANA. 

The  work  was  in  charge  of  Maj.  Amos  Stiekney,  Corps  of  Engineers, 
nntil  July  23,  'iSSi,  and  in  cbarge  of  Ciipt.  TIiorn*s  Turtle,  Corps  of 
Eugineent,  from  Ihat  date  until  Febraary  12,  1885,  aud  iu  cLarge  of 
Maj.  W.  U.  Heuer,  Cor|>3  of  Kngineers,  aince  that  time. 

Iu  1874  a  channel  was  dredged  through  the  bar  or  flats  at  head  of 
Calcasieu  Pass.  This  cut  refilled,  and  in  1881-'83  was  a  gain  dredged 
through  for  a  distance  of  7,50U  t^t;  a  channel  was  made  8  feet  iu  depth 
and  70  feet  id  width.  This  work  was  done  by  contract  at  a  cost  of 
(10,444. 

The  total  appropriations  for  this  work  to  date  have  aggregated  430,000, 
of  which  #27,074.75  have  been  expended  on  the  improvement. 

The  hitest  information  from  tbiH  locality  indicates  that  the  dredged 
channel  over  the  bar  has  again  refilled  to  its  normal  couditiou  befuTC 
dredging,  viz,  3J  feet  of  depth. 

Both  channels  which  were  dredged  over  this  bar  were  cut  across  the 
shortest  line  of  the  bar,  were  to  a  certain  extent  experimental,  and  urged 
by  commercial  aud  navigation  interests  so  as  to  get  immediate  results. 
Bince  these  cuts  refilled  so  rapidly,  a  cause  for  this  deterioration  hw 
been  sought  for,  aud  it  is  believed  to  be  partially  due  to  the  wave*  and 
cnrreuts  passing  between  the  lake  and  the  pass,  not  acting  in  the  line 
of  the  cut,  and  also  due  to  the  small  number  of  steamers  using  the  cnL 
As  the  directions  of  the  seas  and  currents  are  to  a  great  extent  gov- 
erned by  the  winds,  and  these  are  variable  hoth  as  to  direction  and  in- 
tensity, no  channel  can  be  excavated  on  the  bar  which  shall  at  all  time* 
have  the  current  and  seas  flowing  initsaxis,  and  therefore  not  anbjected 
to  some  fill,  but  it  is  thought  that  if  a  cut  be  made  across  these  flats,  more 
nearly  in  the  direction  of  the  prolongatinn  of  the  axis  of  the  head  of  th« 

Siass  thau  the  old  cut  was,  that  the  filling  would  be  less  rapid  thai 
brmerly. 

This  channef  would  be  longer  than  those  formerly  cut,  would  requin 
more  cubic  yards  of  cutting,  and  therefore  cost  more  than  the  others; 
whether  or  not  it  would  be  more  lasting  is  not  known ;  it  is  almost  cer- 
tain that  it  could  not  All  more  rapidly  than  did  the  former  cuts.  Tbt 
commercial  interests  on  the  Calcasieu  require  a  na^ngable  channel 
through  this  bar.  It  is  really  the  only  bad  place  which  absolutely  re- 
quires improvement  on  this  stream,  for  with  this  bar  obstruction  m 
lumber-Iadcn  vessels  can  get  out  to  sea  nor  supplies  get  into  the  river 
without  being  lightened  at  considerable  expense, 

This  improvement  is  now  in  an  unfortunate  condition  owing  to  th* 
wonlingof  the  act  making  appropriation.  Heretofore  this  bar  has  beei 
dredged  upon  from  the  appropriation  for  "  Improviug  Calcasiea  Pass,* 
which  was  clearly  applicable  to  this  work,  but  two  later  sppropriatioa) 
wei-o  made  for  improving  "Calcasieu  Hiver"  without  specifying  aoj 
particular  locality  for  improvement,  and  it  is  not  knowu  thataiipro- 
priations  for  improving  the  river  can  be  properly  applied  to  Ibe  im^ 
provement  of  the  pass.  It  is  certain  that  the  improvement  of  the  rivet 
proper  is  of  no  use  so  loug  as  the  present  bar  obstructs  navigation  at 
the  paps.  Should  it  be  decided  that  money  for  the  river  can  !»  applied 
to  the  bar  at  the  pass,  then  work  could  go  right  ahead,  as  the  tnonej 
available  for  the  river,  together  with  that  for  the  pass,  would  enable  u 
effective  channel  to  be  cut  at  the  pass,  aud  any  balance  could  then  bt 
nsed  for  whatever  might  be  required  iu  the  way  of  improvement  higher 
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ap-atream.  Bat  to  spend  public  money  for  improvemeut  up  this  river 
with  tbe  bar  at  tlie  pass  unimproved  would  be  a  waste  of  public  fuods. 
As  the  funds  certainly  available  for  the  pass  are  uot  sufficiuut  to  do  any 
work  there,  ito  work  has  been  done  on  either  the  pass  or  tbe  river  dur- 
ing tlie  pust  fiscal  year. 

If  it  be  decided  that  fnnds  for  tbe  river  cau  be  used  for  tbe  pass,  or 
if  further  appropriations  be  made  for  tbe  pats,  then  a  careful  examina* 
tiOD  will  have  to  be  made  as  to  which  line  the  proposed  cut  across  the 
bar  shall  be  made  upou.     It  is  thought  tbe  cut  will  cost  about  Slii,OUO. 

The  commerceof  the  pass  is  entirely  dependent  upon  that  of  tbe  river, 
and  tbe  hitt«r  is  estimated  to  have  an  aunual  value  of  (528,000. 

Money  statement. 

Jnlyl,  1884,  amount  available |2,994  % 

July  l.lHriS,  amonntexpeDdeiLdaringliscal  jear.ezolUEiveof  ontstanding 
lialtilitieeJulyl,  1IW4 69  00 

Jii]7  1,1885,  amouDt  available 2,925  SS 


S  Z3. 
lUPROVEMENT  OP  8ABIKE  PASS  AND  BLUE  BUCK  BAB,  TEXAS. 

This  work  was  in  charge  of  Capt.  Thomas  Turtle,  Corps  of  Engineers, 
niitil  February  12,  1885,  and  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of 
Engineers,  since  that  date. 

The  object  of  the  impi-ovement  is  to  obtain  deep  water  over  the  bar 
at  the  entrance,  so  as  to  have  access  to  the  excellent  harbor  within  and 
secure  an  outlet  to  the  products  of  Texas  and  Western  Louisiana. 

Id  1878  a  channel  12  feet  deep  was  dredged  across  tbe  bar;  another 
was  dredged  in  1880;  both  soon  refilled.  The  result  showed  that 
dredged  channels  without  protecting  works  or  constant  dredging  at 
beavy  expense  could  not  be  maintained.  The  amount  of  money  spent 
Id  dredging  and  repairs  to  dredging  machinery  at  this  locality  aggre- 
gated about  1167,000.  Aft^r  careful  examination,  surveys,  and  further 
study  of  the  harbor  batl  been  made,  a  project  for  getting  deep  water 
was  submitted  in  1882  to  construct  two  jetties  extending  from  shore  to 
deep  water  in  tbe  Gulf,  each  jetty  to  be  a  little  less  than  4  miles  in  length, 
and  estimated  to  cost  when  completed,  together  with  tbe  dredging  be- 
tween the  jetties,  $3,177,006.50.  This  project,  report,  and  estimate  was 
at  my  request  referred  to  a  Board  of  Enfciueers  for  consideration.  Their 
report,  printed  in  Annual  Keportof  Chief  of  Engineers  lor  1882,  Vol.11, 
page  1438,  was  submitted  to  Congress  and  printed  as  House  Ex.  Doc.  ISo. 
147,  Forty-seventh  Congress,  first  session.  On  August  2,  1882,  Con- 
gress appropriated  tl50,000  for  this  work.  This  amount,  together  with 
an  unexpended  balance  of  former  appropriations,  made  about  $300^000 
available  with  which  to  commence  operations  on  one  of  the  jetties.  The 
work  was  let  by  contract;  work  was  commenced  in  1883,  and  in  177 
working  days  in  that  year  118.552  cubic  yards  of  jetty  were  laid,  em- 
bracing a  total  length  ol  16,074  feet  of  foundation  in  tbe  west  jetty, 
6,146  feet  of  which  from  the  shore  end  was  built  nearly  or  quite  up  to 
the  level  of  mean  high  water. 

This  nearly  used  up  the  total  amount  of  money  available,  and  work 
WM  stopped  uutil  the  next  appropriation,  made  July  5, 1884,  of  $200,000 
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became  available.  A  sarvey  and  examinatioii  of  tbe  work  was  then 
made  by  and  under  tbe  directioa  of  Captain  Turtle,  tbe  offlcer  then  in 
charge  of  the  work,  to  ascertaiD  tbe  coodition  of  tbe  Jt^tty,  aUo  to  note 
any  changes  which  might  ba\'e  occurred  within  tbe  harbor  or  on  Um 
bar,  and  also  to  ascertain  whether  the  jetty  hnd  produced  any  deflectian 
or  increased  velocity  of  the  currents  in  ita  immediate  vicinity. 

The  reanlts  of  this  survey  are  appended,  as  well  as  a  report  on  Um 
subject  by  Captain  Turtle,  who  therein  suggests  a  new  line  differing 
Bomewbat  from  the  originally-proposed  line  of  the  east  jetty. 

New  Orleans,  La.,  .Vormbsr  10,  ISSL 

Orkkral:  I  forward  yoa  to-day  traciDftsof  two  cliiirto  of  the  aeaeutrance  of  Sabine 
Pasx,  Ttiias.  mado  from  Hurr.'yB  io  Aoicast,  Iri'^. 

The  survey  aiid  cbarts  were  made  Cy  Mr.  T.  L.  Raymond,  assiataDt  pngiDeer,  ui 
his  report,  wbii-b  clparly  set-s  forth  the  ilevelopmentH  of  the  Burveya,  iiiclusivi:  of  tic 
condilioD  of  Ihe  partially  constmcted  workB,  loe  ehanm'a  wronght  qiiod  and  nt'artlc    . 
bar  HiDue  the  fonner  aarvey  of  IdtJl,  and  tbe  resntt  of  the  Boat  obgervatious,  ia  as  U- 

"Sabine  Pass,  Texas, 

••SeplenberSO,  186L 

"  Sir  :  I  have  tbe  honor  to  siibmit  tbe  following  report  upon  tbe  survey  or  the  mood 
of  Sabine  Psbh,  Texas,  notiuK  specially  the  following  pointa  indicattt)  iu  your  letto' 
of  instructions  dated  July  lib,  Ir^  : 

"  Firtl.  Tbe  cbanRea  nbich  have  occurred  since  tbe  date  of  the  last  survey. 

"AecoMd.  Tbe  character  of  tbe  liottom  to  dcferniine  rhe  oriein  of  di-poxitft. 

"  Third.  The  cimditiou  of  the  maltress  work  ami  amount  otits  Bubhirleuce. 

"  Ft^urth.  The  direction  of  ebb  currents  upon  the  bar  and  of  all  cDrrent«  npon  tk 
line  of  the  jetty. 

"  Fi/lh.  Quantity  of  oyst«r  shells  available  for  ballasting  fntnre  work. 

"  CHANGES   SINCE   LAST  SURVEY. 

"  A  comparison  of  tbe  chart  of  the  survey  just  compleied,  which  acompanles  thii 
report,  with  that  of  the  enrrey  of  December,  1861,  shoB-s  the  following  changas  d 
depth  to  hoTB  occurred: 

"  In  the  narrow  throat  of  the  entrance  opposite  the  light^house  the  maximaiD  d«pti 
has  increased  fniin  -24.9  feet  iu  IHHl  to  -28.7  feet  in  ISSi,  a  gain  of  3  "'    ' 


"This  rale  of  increase  in  depth  is  maintained  through  the  deeiiest  water  to  a  di» 
tance  of  4.U00  feet  btlow  the  ligbt'^ouse,  where  the  maximnm  depth  haa  increurf 
from  19.8  fret  iu  IfHl  to  23.7  in  1864.  Below  this  point,  where  the  widening  of  tli 
water-way  becomes  more  marked,  the  increase  of  depth  is  not  so  great,  being  l.S  bit 
opposite  tbe  beginning  of  the  jetty  where  the  dep4h  was  13.7  feet  iu  1681  and  11) 
fbet  in  1884. 

"This  amount  of  increase  continues  with  slight  variations,  more  parti  onlarly  wh* 
tbe  deep-water  line  approaches  the  jetty  to  within  alio nt  500  feet  of  the  C'/^/IobJbI 
seaward  of  the  former  crest  of  tbe  bar.  Here  the  difference  iu  depth  at  tbe  dalcsrf 
tbe  two  surveys  diminishes  rapidly,  showing  the  deepest  water  across  tbe  bar  t«te 
6.4  feet  at  present  while  the  greatest  depth  in  1861  w»a  fi.1  feet. 

"  The  line  of  deepest  water  over  tbe  bar  has  moved  somewhat  to  the  eastward  t^ 
the  formation  of  a  shoal  opposite  the  CtiflCH  and  extending  from  the  Jetty  1,000  tf* 
east,  npon  which  the  depth  Iihs  decreased  from  OS  to  1.3  feet  since  1861. 

"  Beyond  the  Cliflfm  lo  the  borders  of  the  sand  deposit  there  has  been  no  chaop 
In  depth. 

"  Over  tbe  area  covered  by  the  sand  deposit  the  depth  has  diminished'  ^um  tat 
half  foot  to  one  foot,  the  shoaling  being  greatest  near  tbe  jetty  and  midway  acnM 

"Beyond  this  there  has  been  a  general  deepening  within  the  limits  of  tbe  survejt 
bnt  tbe  increase  of  depth  is  not  uniform,  varying  between  a  few  tenths  of  a  M 
and  1(  feet.  Along  the  edges  of  the  jetty  and  immediately  beyond  tbe  end  thedet^ 
ening  produced  by  cross-currents  has  been  from  3  to  4  feet. 

'On  the  west  side  of  the  jetty  from  shore  ta  where  the  depth  was  formerly  lOM 
there  has  been  a  very  marked  shoaling.  From  the  shore  to  1,000  feet  beyond  tb 
Clifton  the  depth  over  the  whole  area  ia  now  nowhere  greater  than  3  feet,  there  biT' 
ing  been  formerly  from  5  lo  71  feet  of  water  here. 

"  From  the  edge  of  this  ahoal  to  where  the  depth  was  formerly  10  feet  tbe  decreari 
in  depth  has  been  about  1^  feet  since  1861.    Beyond  this  to  a  depth  of  13  feet  Own 
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has  b^u  DO  chaDge,  wbile  from  a  disraiice  of  1,500  feet  iiiai<lo  tbe  present  ead  of  th« 
ject^  there  Una  been  a  dtvpeDiDg  of  1  foot  out  to  the  l[mit  of  the  eiirvny. 

"ll|H)nthe  chnrt  which  HrcoinpaiiifH  this  re|M>rt  Ihewi  changi^a  ure  shuwii  nior* 
geoeritlly  by  the  relative  iioBilimis  of  thii  uiirvirH  of  the  lUiiiie  depth,  those  dranu  In 
red  ImiDg  lakcn  from  the  chart  of  1"^]. 

"  EiffhtaeH  foot  chitm. — It  will  be  noted  that  the  inner  trj-1'nnt  channel  has  wideu<Hl 
■ince  l>fl  aboot  I^U  f<-<it,aiid  the  curve  oflhia  depth  has  ailvauced  t!00  feet  lieyond 
its  form <T  sontheni  end.  The  iiiitur  14-foot  uiirve  hiis  receded  irrefcnlarly  froiu  l^OO 
feet  to  1,100  I'eet;  thus  the  diittaiice  butweeu  the  depth  of  M  feet  hiside  and  that  out- 
Biite  the  liar  has  been  lesHen-d  l.tHKI  fei-t. 

"  Mint-foot  C¥rre. — Tim  width  of  the  inner  9  foot  chaniie]  has  incrfased  thrunghont, 
tbe  greaUist  increase  being  ahont  l.OUO  feet  neur  stiltiou  21)  on  the  jetty.  This  curve 
biut  aliM>  moved  down  toward  the  bur  a  dintaiiee  of  ^,130  fi'et. 

"The  position  of  tbe  outer 'J-fout  cnrve  has  uhuiif^d  but  little,  so  that  3,150  feet 
TepreHent  the  diniiiilllionof  llio  distance  bel  wtvn  the  inner  and  onler  9-f*iit  depth. 

"  SU-/oot  ourw. — Tbe  {losltion  of  tbe  C-f«ut  ciii've  shows  bnt  litlle  change  until  a 
point  is  reached  opposite  tbe  beginning  of  the  jelty,  where  this  channel  bi'gins  to 
widen  niilil  its  leunt  widrh  n^^o^is  the  bar  has  iu'.-reased  from  5&U  feet  iu  Id'^l  ti)  2,300 
feet  at  the  preoent  tiuie.  A  ti-foot  chaunel  is  now  shown  to  have  been  citt  throtigtl 
the  sboul  of)  Louisiana  Point,  upon  which  there  was  funuerly  a  depth  of  4J  fuet 

"  With  all  these  curves  the  movement  has  lieen  upon  the  eastern  side,  tlieir  poai- 
tioiiB  n|>on  the  western  side  uf  the  pass  reniHining  unchanged  to  a  great  extent,  ex- 
cept in  the  case  of  that  portion  of  tlieli-foot  curve  near  the  Clifton. 

"  It  is  worthy  of  notice  that  as  the  anioiiut  of  the  change  in  depth  decreases  In  ap- 
proaching the  bar  the  amount  of  ehange  iu  width  of  channel  increaseH.  or,  as  op- 
portunity is  afforded  for  the  water  to  spread,  the  water  is  widened  rather  than  duep- 

"  The  crest  of  the  t>nr,  as  det^erniined  by  a  line  joining  the  i>oiiits  of  the  Gfout 
curve  neareht  together,  has  advanced  into  the  gulf  l.tMl  feet. 

"  The  changes  in  depth  are  further  illustrated  by  the  prulile  of  the  line  of  the  pro- 
posed east  jetty  shown  upon  the  chart. 

"  To  the  westwanl  of  the  west  jetty  the  9-fiiot  curve  has  advanced  I)etweeD  TOO 
and  1.100  feet,  and  the  6-foot  curve  inxide  the  Clifton  has  been  obliterated  by  tb« 
depo.sits,  while  outside  Ihe  Clyfton  it  has  advanced  2. TOO  feet. 

"CHAHACTRR  OF  TirF   BOTTOM. 

"  The  general  character  of  the  bottom  elsewhere  than  on  the  Ban<l  area  ia  a  very 
toft  mud.  the  exceptious  1>eiug  a  few  hard-mud  ureas  of  limited  extent,  and  a  very 
few  isolated  sputR  where  shellwas  fonnd.  The  extent  and  iH>sition  of  the  sand  de- 
poHit  would  seem  to  leave  but  little  doubt  aa  to  its  origin, 

'*Aa  shown  npon  the  chart  bv  the  dotted  area,  it  lies  almost  entirely  npnn  the  east 
■ide  of  the  west  Jetty,  the  smiifl  deposit  to  the  westward  having  been  probably  carded 
over  the  top  of  the  Jetty.  The  main  deposit  extends  to  ihe  eastward  to  a  point  uearlj 
on  tbe  prolongation  of  the  6-foot  curve  on  tbe  east  siile.  Its  width  is  greatest  near  (he 
ietty,  an<l  diuiinishes  as  it  extends  to  the  eastward  until  it  finally  tlisappears.  Itt 
northern  limit  is  found  in  a  depth  of  6,5  feet  almost  uniformly,  while  its  southern 
edge  is  nearly  coincident  with  the  9-foot  curve. 

"These  fauts  seem  to  show  that  this  sand  was  brought  out  of  tbe  pass  by  tbe  ex- 
ceptionally alrong  currents  of  the  remarkably  high-water  period  of  last  apring  and 
deposited  immediately  in  front  of  the  entrance  to  the  pass  npon  the  beginning  of  tbe 
outer  slope  of  the  liar  just  where  the  cnrrent  receivea  its  first  serious  check  in  paasing 
over  the  crest  of  the  bar,  and  at  no  greater  distance  seawanl  than  the  9-foot  depth  is 
tbnnd.  Repeated  trials  failed  to  drive  a  pole  through  tbe  deposit  except  along  the 
edges. 

"  Repeated  nod  carefnl  inspection  of  the  mattress  work  wbicb  appears  above  water 
flnrine  low  tides  failed  tt>  reveal  any  serious  Joss  of  material,  the  only  pap  in  the  top 
tier  of  mattressas  beiug  at  station  Bl,  where  aboat  ojio-half  of  oi  '"  '        ' 

earried  awny,  as  will  be  seen  by  the  c  ' "  .■......■ 

sbart ;  four  mattresses  at  this  point  we 
line  with  higher  work  on  either  side, 

"  The  currents  were,  therefore,  coi 
sanse  Is  probably  due  the  loss  noticed, 
(eoted  this  part  of  the  work  from  any  senous  wave  ocuon. 

"  From  the  shore  to  this  point  there  has  been  no  loss  and  no  subsidence  tint 
reported  upon. 
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"  Seatrurd  of  this  break  tlin  wf  otid  tier  of  mattrp«se«  baa  loflt  maii.v  of  the  fudM 
•villi:  'o  the  rotlinf;  of  tb«  ru]ieit;  paniciilarly  doeu  tliisiEetn  to  be  (lie  caRe  wbi^itk 
faoctiH^H  wrrfmaileiif  rniit;,  wbirb  break  up  wore  readily  than  tlioxo  matleuf  brnsLa 
tbe  r«|iu  biiiil[iig'>give  way. 

"  Tbf  |>rolilu  HbowBrbixiKirlion  of  the  work  to  bnve  an  eleratiou  from  one-half  tdl 
tot!IW-t  lower  than  wbi-ii  built  iiml  tholoM  of  fiimini-H;  the  conipnuwioo  of  tfaebmi 
uid  sHtlknient  intolbi'  bottom  will  uccninit  fnr  the  inaxtiuiiaiHubHiclHUce  leavingM 
Biar);ii]  tor  Inwi  uf  brush  from  tbu  body  of  the  matlreues. 

"A  i-arrful  sonndhit!  on  two  oovasiobHOver  the  whnle  of  Ihe  Hubioerj^pd  portion  otlkt 
Jetty  dorH  not  Ttvruluii.v  break  in  ilBcontiunity,  and  fruni  theendoftbe  si-coiid  tirru 
•  point  a,  SOU  IVet  bf yoiid  tlie  fb/toBtlm  profile  »ioe«  not  nbow  a  (rreattntiilwidtnctlbi 
tl>al  foniidtobaTeoectirrednu  thv  xecoiid  tier.  Beyond  thix  the  cle|>lh  of  water  m- 
vented  the  Nixindin);!!  from  )H'iii)riaketi  with  ciTlaiiity  iipoti  the  bigbeHt  portof  thrrlcp- 
ingnialtri'iiseii,  and  tbe  protlle  Hbonaan  apimrent  xiiliBiitence,  -.vhich  may  be  ncta*.~d 
ftoni  'H  III  ;u  feet  at  %'HriotiN  places.     In  no  cane,  liimuvcr,  was  any  break  diHcottni 

"An  exBtijiiiation  of  hoiii«  of  tbe  bruHb,  Iratb  Inmde  and  ontHide  the  Clifton,  nbon 
that  the  ti'reilo  has  enli-rcd  luiicb  uftb.it  not  iirotectcd  by  mnd  deposit,  but  Iheitninl 
of  oyRtern  niid  otber  Hbeli  ditli  upon  the  brush  mi  e£)i<>«<>d  has  probably  fully  rouitB- 
bftlaneeil  tbr  ]o«h  of  iiialcrial  sUHtaiued  from  tbrs  canse.  It  is  a  qiicstioii,  ho«ti«, 
whether  Ibn  removal  of  a  part  of  tbe  heart  of  the  linisb  impairs  its  usvfuloeMa* 
Jetty  material,  its  elfecttve  btilk  heiag  undiniluinbed  by  the  lose. 

"DIRKCTION   OF   EBB  CURRENTS    UPON     Tlitt     BAR  AND   OF   ALL   CL-RREKTS    UPOS  IB 

"  Upon  naeparkte  sheet,  forwanli-d  herewith,  are  shown  the  results  of  ohaervntionrf 
the  cnrrentaat  the  niouthof  Sabine  Piv.tn,iiinde under  the  varyiuK  conditions  ofwiri 
and  tide  noted  for  eaidi  float  npon  seven  days.  lo  the  casen  of  ebb  cnrrenis  opon  Iki 
bar,  Ibe  rates  are  alio  Kiven  on  the  tracing.  The  method  employed  for  elib  cnrrf^ 
■pon  tbe  bar  was  the  bicAtion  of  the  position  of  tbe  Boat  every  two  niinotes.  TW 
pointa  of  the  arrow  beodii  indicate  aucb  poai tint),  and  the  depth  at  which  tbe  fan  n 
•et  is  noted  at  the  beKinnitie  of  every  line.  The  nnrrents  upon  tbe  line  of  tbe  j»W 
were  olwerved  solely  with  reference  to  their  direction  by  determiniRK  the  bearin^i' 
the  directions  taken  by  the  flost-a  set  oitt  from  tlxed  points. 

"Ah  will  beQOticeil,  the  liirection  of  the  ebb  current  inaide  Ihe  line  Joining  Lonisiw 
FoEut  with  the  end  of  the  aeeond  tier  of  mattreseoB  in  -..---....     -.      — j 

tbe  clinnnci,  and  but  slightly  alferted  by  tbe  wind, 
wind,  though  light,  has  a  decided  influence. 

"The  rate  of  the  current  is  observed  to  diminish  aathe  paas  widens,  and  is,  of  conn 
dependent  niHin  the  stage  of  llie  tide. 

"On  the  line  of  the  Jetty  theelTect  of  the  wind  iseven  more  marked,  as  thecanrw 
bave  a  tendency  to  make  a  course  normal  to  the  direction  of  the  jetty  at  the  poiciif 
•bservatiOD. 

*'qUANTITIB§   or  OTBTKR   SHELLS   AVAILABLE   FOB   DALLASTINO  FUTDRB   WOU. 

"Immediatety  above  the  ligbt-honse,  and  in  tbe  center  of  the  pass,  is  a  shoal  dividil 
the  Texas  and  Louisiana  channels.  This  shoal  Is  mainly  an  oyster  reef.  Itsexlfol* 
about  IhO  acres,  and  the  deplb  of  the  shell  layer  is  knuivn  to  be  more  than  3  feel* 
■eversl  placeanpon  it  whereteats  have  been  made.  Tbisieefalone  wonbltbernfoiepn* 
ably  fnmishDOO,OUOcubicyardaof  abella,  ifthiaeatimat«of  itsdeptb  is  correct.  f<>r* 
entire  area  of  the  reef.  Beaiiloa  thin  there  are  aeveral  smaller  reefs  which  would  ci^ 
a  very  considerable  supply  of  abell  ballast.  One  of  these  latter  lies  across  the  th* 
Del,i]earlhetife-Baviiig  station,  with  onlv  ID  feet  depth  upon  it.  lu  this  con nrciia 
Hiiiay  be  stated  that  I  he  condition  of  the'  trial  mattress,  which  n-os  ballasted  entity 
with  siiells.  coiupanis  favorably  with  that  of  the  mattress  near  it,  it  being  notirrsti^ 
however,  that  most  of  the  shell  ballast  htm  been  washed  over  to  the  west  slope  ef* 
■latlresi'  and  affords  no  protection  to  the  top  brnsh  against  wave  action. 

"  KFFKCTS  Dna  TO  THE  JETTT. 

"The  at rong  currents  dne  totheextreme  high  waterof  last  spring  having decpo' 
tbe  channel  above  the  jetty  where  the  work  cannot  be  claimed  to  have  hod  any  eAA 
It  is  perhaps  impoaeililo  to  decide  as  to  tbe  amount  of  indnence  the  work  done  I* 
bad  npou  tbe  depth  of  water  across  the  bar. 

"Tbe  greatly  increased  widlb  of  tbe  U'foot  channel  and  its  prolongation  so  k 
4own-iiti'eaui  might  fairly  be  attributed  to  some  extent  to  the  uarrower  walei-«4 
prodnoed  by  the  jetty.  It  is  possible,  too,  that  had  it  not  beea  built  the  corrtf 
wonld  not  have  been  strong  euough  to  carry  the  aaud  so  far  as  it  did,  bnt  would  h^ 
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dropped  it  in  slinaler  watflr  and  thus  redncpd  tlie  available  depth  across  the  liar. 
The  gederal  depiieuing,  however,  dops  prove  that  when  the  water-waj-  is  coufinpcl,  as 
woDid  bo  iht  case  weie  a  necimd  jfM.y  built,  the  power  does  exist  in  (he  current  here 
to  Koiir  the  biittom,  iiliich  has  be^ii  denied  at  ttmeB  with  rel'erence  to  this  bar. 
"  Very  respectfnllj,  your  obedient  servant, 

"Thos.  L.  Kavmond, 

"ABtielant  Enginur. 
"  Capt,  TsuMAB  TUHTLB, 

"  Corpt  of  Enginetri,  U.S.  A." 

This  Burvey  gives  ns  a  gratifying  evidence  of  beneficial  reBults  thus  far,  and  witk 
tbe  facts  here  (letermined  and  those  of  provionB  reports  anil  examinations  it  is 
required  to  iirepart  a  project  for  the  espeuditure  of  the  recent  appropriation  of 
$!iti«,O0O,  for  oonliiiuiiig  the  work  of  iraprovcnitut. 

AiiDinritj  has  ulrearl;  been  granted  to  advertise  for  the  onanlitiFs  of  stone  required 
for  the  probable  amount  of  work  which  can  be  performed  with  the  funds  available. 

It  IB  to  be  determined  whether  work  should  continue  npon  the  jelly  already  com- 
mencfd  or  coniDieuce  upon  the  east  jet t.v.  The  float  obBtrvatious  show  uo  peneral 
•et  of  the  current  against  the  line  of  the  west  jetty  at  the  distance  from  Bhore  t« 
-which  the  olwervat ions  extend  and  ivhicb  would  indicate  tbe  deHirableness  of  contin- 
■  in^  this  jetty  in  lenfitb  and  height. 

The  movement  of  tbe  curves  of  B  feet  depth  with  the  widening  of  the  channel  i 


limited  by  tbet^e  cnrves  and  its  L-bances  to  the  eastward,  in  my  opinion,  indicates  the 

neerssily  of  opposing  the  change  and  c  —  ■ "-  -  *'  ' —  '  " ■"--    ■--' '  '- 

•f  the  channel  to  be  estahlieben. 


it  by  a  jetty  on  the  eastern  aide 


berefore  to  recommend  that  the  funds  now  available  be  expended  upon  the . 
•onstnictionof  the  east  jetty.  This  coincides  with  Captain  Heuer's  opinion  expressed 
in  bis  lust  report,  dated  January  14,  \S8i,  and  included  in  the  Annual  Keport  for  tbia 

The  location  of  the  shore  end  of  tbe  jetty  and  its  position  Betting  out  therefrom 
iritb  reference  to  the  west  jetty  already  commenced  must  be  established  now. 

My  prtdfceHsor,  Cnpt.  (now  Major)  W.  H.  Heuer.  upon  tbe  charts  made  under  his 
direcliun,  laid  down  a  lino  (A  B  on  the  charts  now  submitted)  for  the  proposed  east 
ietty. 

In  his  report  printed  in  the  Report  of  the  Chief  of  Engineers  for  18S2  (see  pag«s 
MSS-Sf),  Part  JI),  be  presented  his  views  for  a  distanue  bettveeu  jettius  not  greater 
than  I,t^OI)  feet  and  afterward,  I  beliere,  concluded  to  reduce  tbe  diRtaiice  to  1,500 
ftet,  as  abown  on  bis  charts  and  as  hero  laid  down.  The  Btinnl  of  Engineers  (sea 
page  14:)il)  considered  it  not  necessary  at  the  time  (March  II,  1883,]  to  decide  in  ref- 
•rence  to  this  jetty.  That  distance  between  Jetties  should  undoubtedly  bo  chosen, 
which  will  niaiutain  the  greatest  depth  of  channel  to  the  eeo,  and  I  neither  intend  to 
■fflmi  nor  deny  that  the  distance  indicated  by  Major  Heuer  may  not  do  so. 

I  desire  to  call  Bttentii,n  to  the  fact  that  if  the-' jetty  be  commenced  on  the  line  A 
B,  the  nroject,  so  far  as  it  relates  to  tbe  distance  between  jetties,  will  at  tbe  outset 
be  OS  tablisbed  beyond  recall,  unless  at  much  expense  or  b.y  a  further  decrease  of  width, 
which  is,  I  think,  scarcelyprobahle.  Little  would  be  left  for  future  study  or  the  appli- 
tatiou  of  experience  as  the  work  progressed.  This  is  nota  project  for  tbe  rapid  com- 
pletion of  tbe  entire  work ;  on  the  contrary,  we  have  to  expect  fragmentary  appn>- 
priations  at  irregnliir  intervals. 

I  feel  it  dcHlrable  that  the  project  should  have  more  flexibility  than  the  adoption 
•f  the  line  A  B  would  permit.  It  is  better  that  the  dixtauce  at  the  outset  should  be 
too  great  than  too  little,  and  the  detenuination  of  tbe  distance  can  at  the  best  be  but 
■n  approximation. 

Exnmiuatiun  shows  that  the  material  of  this  bar  is  a  soft  mud.  A  structure  placed 
■  pon  it  is  then  very  liable  to  be  undermined  by  scour.  Experieocecan  only  determine 
the  extent  of  this  liability.  It  may  he  that  it  will  bo  fuuud  needful  to  protect  tbe 
Jetties  from  too  great  scour  by  s|>ura  perpendicular  to  them,  which  would  practically 
decrease  tbe  width  of  the  channel. 

I  have,  tbarefure,  t<i  present  for  consideration  and  adoption  the  line  C  D  E.  The 
Une  begins  at  ncBrJy  the  eaine  point  upon  the  Louisiana  shore  as  the  former  proposed 
line,  gains  by  a  branch  a  position  nearer  to  the  west  Jetty,  and  thence,  as  sbawn,  to 
tbe  point  E,  at  about  wliicn  point  it  is  estimated  that  work  under  the  present  appio- 
priation  would  terminate. 

I  would,  fear  witli  the  former  proposed  lino  that  the  cnrrent  would  infringe  too 
■trongly  upon  Ibat  portion  in  the  vicinity  of  the  point  D  of  the  line  now  proposed, 
and  immediately  seaward  of  that  point,  subjecting  the  structure  to  great  scour,  es- 
^cially  during  construction,  and  that  afterwanl  the  change  of  direction  of  the  cur- 
Kiil  would  be  so  abrupt  as  to  create  an  injurious  "  cross  over"  below,  Thelocatioit 
low  proposed  it  is  be|>ed  will  advantageously  modify  these  conditions. 

At  the  point  E  tbe  line  of  the  east  jetty  would  be  about  2,160  &et  diat^it  from  tb« 
!■•  of  the  west  jotty. 
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These  matten  are  now  preseated  for  the  coDuderation  and  decision  of  the  Chief  of  ' 
EDgineerB.  When  the  determination  is  madi-  I  ahal)  have  the  hnnor  toanbmitsjicn-  , 
QcalioDB  for  the  perfnmiauce  of  the  work  by  contract  in  due  time. 

Verj  respectfully,  your  obedient  ■ervant,  : 

Thomas  Turtle,  ' 

Captain  nf  Eitgimtet. 
Brifi.  Gen.  John  Skwtos, 

Ciir/ of  Knginem,  U.  S.  A. 

This  report  waa  referred  to  a  Board  of  Engineers  in  New  York  Gity, 
coiidiHting  of  Generals  Duane,  Abbot,  and  (3omstock,  of  tlie  Ed^dmt 
Corps,  U.  S.  Army,  who  approved  sabatantially  of  the  line  of  the  pro- 
posed  eiist  ietty  as  recoiii mended  by  Ca])taiit  Turtle,  but  sa^ge^ti^  a 
slight  chauge  of  direction  at  its  shore  end.  The  followiug  ia  thcit 
rejwrt: 

Uppicb  of  Board  of  E.ngixkeiw  for  Fortifications 

AND  FOR  River  am>  Harbor  Impkovemknts.  Slc. 

Xfw  York,  iKcember  I,  1*1 

Grsbral:  Tbft  Board  of  Eu^ineere  to  whom  wan  anbinittt-d,  bv  letter  uf  theCiief 
of  Erigiiief  m,  of  November  24.  l)i-ii,  »  projout  of  Captain  Turtle,  of  November  Irt,  l*i. 
for  till-  expciiiliture  of  an  appropriation  of  3!i<W,000  for  tlie  improvement  of  SiiK« 
PasB,  T.-xa!<,  makes  Ihe  following  recommeudatious ; 

Int.  That  euiiiiKh  of  the  appropriation  he  nsed  to  protect  the  west  JL'tty  ait  it  m" 
ia  and  to  previ-nt  injurioUH  nconr  at  its  "-nd. 

2(1.  Tliat  the  ImlnncK  of  the  approjiriation  lie  useil  in  building  the  eafltern  jtnj 
coiitintiouHly  from  itn  shore  end.  This  jettv  Hbould  not  lie  caVrieii  above  low  suh 
nntil  cijierience  show*  it  to  he  necessary.  It  ahonld  nowhere  approach  the  wc<jmi 
jetty  nearer  tlinu  «,ii(MI  fi«t,  the  exi»tin|;  width  of  tho  pass  near  the  Sabine  IWat 
liftht-houHe,  whiTn  the  foives  now  in  action  maintain  a  depth  of  from  'iO  (**t  wS 
fet;t.,  iK-ing  about  2,IIH)  feel. 

The  line  luarlieil  C  D  E,  for  the  poHltion  of  the  went  jetty,  on  Captain  Tnntt't 
plan,  aeems  in  general  to  he  ajndicioriK  one.  But  the  anete  800  feet  from  theC  ^bat 
end  shonid  be  avoided  by  prolonging  the  main  arm  DEof  the  jetty  to  its  iutiTKi.tiHi 
with  the  shore  line. 

Even  then  the  dlxtanee  lietween  the  jetties  at  their  upper  end  is  probably  loo  ^1 
to  give  ^  feet  depth  by  econr,  and  the  forces  in  nctiou  may  need  to  be  BU])pleii>paid 
there  by  dredgliig  or  by  contraction  workn  on  Ihe  westero  side. 

The  papers  transmitted  in  uounection  with  this  subject  are  returned  herewith. 


Respect  fallj  submitted. 


J.    C.    Dl'ANB, 

Col.  of  Engiareri,  Hvt.  Brig.  Git 
Hbnrt-  L.  Abbot, 

lAeul.  Col.  of  EHginftn.  VtI.  Brig.  Cn 

C.    B.    COMSTOCK, 

LUul.  Col.  of  Engineert  and  Bnt.  Brig,  (itt 


On  October  15, 1884,  after  due  advertisement,  projiosals  were  opevi 
for  furuiMhing  6,000  tons  of  rock  at  Sabine  Pass,  with  the  privilegew 
the  part  of  the  Ciiited  States  to  increase  the  amount  to  12,000  tomif 
deemed  necessary. 

The  following  is  an  abstract  of  the  bids  received : 


Kd. 

! 

^ 

■ 

Tho  LonlHfiini  Jetty  uid  LiehtoAng  CoapuiJ,  Now  Orleui*,  La. 

Q.  A.  Mjere,  New  Orleins,  Lft.' 

:::::::::]     S 

wlv«datl.l5p.  n 

Awarded  to  Louisiana  Jetty  and  Lightering  Company,  at  (3.70. 


.,  Google 
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On  Janoary  28, 1885,  after  due  advertisement,  bids  were  opened  for 
(nruishing  brush- mattresses  in  place  per  cubic  yard,  also  for  placing 
the  rock  iu  place  in  the  jetty,  and  the  following  is  an  abstract  of  the  ' 
bids  received : 


JTo. 

Bnubmat- 

t™.  to 

poind.. 

IS 

*"» 

S"- 

' 

LouJniasa  Jeuj'  uid  Ll^huiring  Companj',  Hew  Ot1«ds,  La 

CoDtract  anardcd  to  LoniHJana  Jetty  aod  Lightering  Company,  at  11.60  and  60  cents. 

"Work  was  commenced  on  the  east  jetty  in  March,  1885,  and  on  June 
30,  1885,  tlie  fiiuiidiition  course  was  laid  for  a  dist^uice  of  10,200  feel 
from  shore,  and  8,825feetof  thin  jetty  extending  out  from  the  shore  was 
built  up  to  mean  high-water  level  ao  aa  to  permit  the  coustruction  of 
the  jetty,  note  the  aiitmidence  and  permit  of  the  accumulation  of  mud 
bebiml  it,  and  thus  add  to  itH  stability. 

The  contractors  wiil  probably  finish  their  work  in  Angumt  of  this  year. 
An  examiuatiou  of  the  work  made  iu  May,  1885,  shows  that  the  teredo 
has  uot  materially  injured  the  work  in  the  west  jetty,  which  has  been  in 
place  for  upwanls  of  two  years ;  that  some  subsidence  and  compression 
is  occurring  in  both  jetties;  that  mud  ia  rapidly  accumulating  on  the 
outside  of  both  jettiea,  thus  addingto  their  stability,  and  that  the  cur- 
rent between  the  jetties  has  been  gradually  increased  by  concentration 
and  its  direction  modified,  and  there  is  every  reason  to  believe  that  if 
the  work  be  coutiuued  as  designed  that  the  results  will  be  fully  as  suc- 
cessful as  were  hojied  for  when  the  project  was  made  and  approved. 
The  brush  work  of  the  jetties  is  beiug  quite  well  covered  by  a  growth 
of  young  oysters. 

The  portions  of  jetties  thus  far  built  have  produced  no  material  changes 
in  the  depth  of  water  on  the  bar,  nor  at  this  stage  of  the  work  were  any 
decidedly  favorable  changes  to  be  expected ;  the  tendency  of  the  jetties 
if  lult  in  thefr  present  condition  mighty  and  probably  would,  be  to  push 
the  crest  of  the  bar  seaward^  for  whatever  scour  would  result  wonid  be 
due  to  a  concentration  and  uicrensed  velocity  of  the  cnrrent,  and  this 
could  only  occur  inside  of  and  slightly  beyond  where  the  jetties  were  . 
built  up  suffleieutly  high  to  produce  this  effect.  On  the  bar  ifseif  the 
jetties  are  not  yet  bnilt  high,  owing  to  the  small  appropriations;  as 
soon  as  the  current  disperses  beyond  the  high  part  of  the  jetties  the 
cnrrenta  will  be  reduced  and  the  sediment  will  drop  or  cease  to  be  pushed 
much  further  seaward. 

The  foundation  course  must  be  kept  at  least  1,000  feet  or  more  in  ad- 
vance of  the  high  part  of  the  jetty,  otherwise  the  current  would  pro- 
duce a  scour  at  the  sea  ends  of  the  foundation  mats  and  cause  deeper 
water  there;  more  cubic  yards  of  mattress  would  have  to  be  built,  and 
this  means  increased  expense  to  the  United  States;  besides  we  already 
know  from  experience  that  when  the  foundation  tier  is  less  than  1,000 
feet  in  advance  of  the  high  part  of  the  jetty  the  current  is  eo  increased 
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at  tlie  end  of  thn  foundation  course  tliat  it  is  a  very  difficult  matter  to 
hold  a  m)itti'es»  in  ))l)ici<  to  Mnk  it. 

Wlieu  tlie  two  Jetties  ara  liiiilt  Qp  bigli  to  tlie  outer  crest  of  the  bar, 
then  a  iscuur  may  reasouably  be  loolced  for;  should  the  ex{>ected  suxu 
not  occur,  then  resort  would  I>e  htid  to  the  dredge,  which  has  been  esd- 
niatetlfor  in  the  pvoject,  and  vrith  every  iodicatioa  that  the  deptliu 
obtained  would  be  practically  inaintaiueil. 

When  flie present  contract  iif  completed, about  $500,000  will  havebfa 
eitpeu<)ed  on  the  jetty  project,  aud  just  about  one-lifth  of  the  origiul 
jiruject  of  Jetty  constructiou  will  have  been  completed. 

Jeriies,  lo  produce  the  Im;sI  results,  require  continuous  rapidity  of  coI' 
strnctiou  until  completed.  This  cannot  be  accomplished  with  small^ 
propi'iaCions, such  us  have  been  made;  for  in  less  tliau  aixnioiithK.Titk 
a  limited  plant,  and  working  on  only  one  Jetty,  the  appropriation  te 
conies  exbiiusted,  ibe  plant  liecoiiies  idle,  is  costly  to  preserve  acdhe^ 
ill  repiiir;  at  the  end  of  eiich  tjonfi-act  enough  money  must  be  retaind 
toprotect  the uneomi)ieted  jetty — keep  it  iu  repair— which  urnst-  be  ntw- 
Barily  laifjp  owing  to  the  uneertiiinty  of  knowing  when  another  appro- 
prialion  will  become  avaihible.  With  suihcieutly  large approprialiou 
work  would  bo  continuous;  both  jetties  could  progress  simultaneon'h, 
and  in  consequence  of  greater  quantities  of  uiateri»l  consumed  iu  jtn; 
construction,  the  contract  price  for  same  to  the  Uuited  States  ongbito 
be  eonsideralily  less  than  under  tlie  present  systeui. 

If  it  be  tlie  policy  of  tlie  Government  to  continue  this  work  to  coni[t 
tion,  then  in  an  eii(;ineering  point  of  view  the  most  economiu results ru 
be  obtained  by  an  appropriation  of  §1,000,0110  for  expenditure  duringtte 
fiscal  year  ending  Juno  30,  1887.  With  smaller  appropriations  gcA 
work  can  be  done,  but  it  is  believed  tliat  no  decided  increase  of  dtpA 
of  water  nor  increased  commerce  will  result  until  the  jetties  are  bout 
up  to  liigh-watcr  level  near  the  outer  crest  of  the  bar,  and  todo  tto 
will  require,  in  round  aiimbers,  $1,000,000. 

The  amount  of  commerce  passing  8abine  Pass  is  not  exactly  or  en 
approximately  known.  One  or  two  very  small  schooners  per  weekpw 
iu  or  out  carryiug  lumber  or  stores. 

Any  increase  in  commerce  at  this  place  is  purely  prospective  and  «fl 
be  entirely  dependent  upon  tlie  results  of  tbe  improvement  coutemplatrl- 

The  entire  work  has  been  in  local  charge  of  Assistant  Eugiueer  Tboitf 
L.  Kayiiioud,  who  has  rendered  most  excellent  service. 

Money  statement. 

July  1.  l-iS4,  nmoiintftvailftlile *l,9e89 

AmouuC  iLiiprupriuUd  by  act  improved  July  5,1)^ 2i>0,lWD 

;»l,9ei>« 
July  1,  Vi^t,  amniint  cxp«n(leil during  Gsoalyoar,  eiclaeiveof 

ontutatnliiigllnbilitii!*  Jiilv  1,  18-)4 |94,063  83 

Jaly  1,  1=83,  ouLatnudiiigliabilitiea 411,032  65 

143.09ie 

Julyl,lf'fi5,amoiiDtftvoiUblo 58,8691 

{Amount  (estiTnatcd)  rcqnired  for  co[n|iIetioD  of  exiatinf;  projpvt 8,500, (Ml' 
Aitixniilttiat  caa  be  prutitiibly  expumled  in  llacalyear  eudiiiij  Jaoo  30, 
1W7 1.0OO,00(l« 
Siibiiiitl^d  in  comgiliance  wiMi  rcquiiementJt  of  section  8  of  river  and 
liarboT  auU  of  ISlld  aod  ld07. 
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REPORT  or  M«.  raouAS  l.  Raymond,  assistant  esoinekr. 

Unitbd  States  Ekoikekr  Oiticb, 

SoMiie  Paai,  Ttxaa,  Julg  —,  1885. 

Sir  :  t  have  the  lionor  to  submit  the  fullntving  repnrt  iipun  the  wurk  ol'  iraproviug 
Saliliic  Ph-<a,  T>-x.,  iliiriiij:  the  .vi>iir  eiiilhi}:  Jiimh  :iO,  \S6t> : 

L'tiilrr  the  ]>rew'iit  {iluu  of  jftljin;;  Ihii  ciitraiics  to  this  hnrbor  the  fuiiiulntlon 
coiirJ4e«f  thn  went  Jetty  waa  hi';;iiii  .Immarvl.  l'^:i,  nnd  carrieil  out  dining  that  year 
to  rh«  16  fi)i>t  <^urve,  a  iliHtance  uf  lti,l''4  tevt  t'roiii  itx  Hiarlirii;  point  nt  th«  shore,  aud 
G,UG  fuut  of  thUwiiBiniKrd  oriirly  to  the  plnueuf  memi  high  lideli.vaililiti);  anuoud 
ciiurstt  4,T4G  fi'd  long.  This  work  uxhn listed  Ihn  apiiroprhil  ion  and  nothing;  more  was 
doup  hereunlil  August,  1**J,  when  a  survey  was  onlefol  t-o  ituteniimethe  uhaiigca  in 
deiitha  ami  eiim-ntii  wliieU  miglit  have  tnki'n  place,  ns  well  an  the  uonilition  of  the 
work  whiuh  hail  lieeii  done  tile  previons  year.  Upuii  tlie  coiniiielioii  of  tiiia  survey  a 
full  ri!|inrt  of  the  reKiilts  vruaiiiado  tu  Capt.  Thomas  Turtle,  Corps  of  Eugiuoers,  then 
in  eharge  of  tho  iuiproveinents. 

Tlie  cliartH  forwitnlecl  lierewith  are  reduced  from  that  of  the  Boundiii|;s  then  ob- 
taineil,  lo  wUieh  have  been  aililed  the  plan  aud  pnililiv  of  the  mattrewi  work  coo- 
stnicti'dHiiive.andafensouiidiiii;^  tuki-n  recently  l>et\veen  the  linen  of  the  two  jeltiM 
iuiHi'ating  the  changes  going  <iu  uuiler  the  inllneuce  of  llie  concentrated  cnrreliL 

The  line  nf  the  east  Jetiy  ilccided  upon,  as  shown  upon  the  cliiiit,  begiiin  at  the 
Bhoi-e.i.700  feet  below  the  light-hotisi^,  and  opposite  a  cliauuel  depth  of  -il  feet,  ex- 
tends in  a  straight  line  a  distuuuu  of  e.r,43  feet  uourly  parallel  to  the  G-fo'jt  curve 
en  the  opposite  shore  of  the  pawi,  aud  follows  a  dejith  which  was  at  the  time  of  the 
iurvey  uowhere  greater  thiiii  7  feet;.  At  the  cud  ul  Ihis  straight  reach  the  jetties  are 
S,filO  feet  apart,  with  a  miixiuium  dpplh  of  11  feet  lictween  thuui.  P'ruiii  Ihis  point 
a  slight  deUeetion  is  niaile  towards  tlio  west  .jetty  and  the  new  direction  fullovred 
for  a  distance  of  1,177  feet.  Second,  third,  and  fmrth  dell>-vlious  are  niiwle  towanl 
Ihu  west  jctly  at  pointA  abiint  I.ltUJ  feet  sjiart,  gradually  cutting  ncnise  llie  olnei^ed 
direction  nf  the  chb  currents  thrown  t<i  the  enntward  by  thii  west  jettv  and  narrow- 
ing the  pasuMiKr-way  at  the  former  enwt  of  the  I>-.t  to  a.:iOO  feet.  The  projeeted  line 
bByund  where  the  work  ended  on  June  :U)  is  straight,  but  its  clirecticni  is  slightly  in- 
clined towards  the  west  Jettv,  reducing  the  opening  between  the  jetties  when  a  depth 
of  'M  feet  is  teaohed  to  l.tjUU  feet. 

COXSTKUCTIOS. 

by  the  present  contractors,  the  Lon- 
and  LiHhtering  Cornpaiiy,  being  the  siinie  ns  those  adopted  liy  the  formei 
ooiiir:iciors,  the  plant  ali>o'  brin-j;  identical,  it  is  unitecessarv  to  repeat  the  descrip- 
tions given  under  these  heads  in  thi>  Re|>ort  of  lri-1».  As  it  hud  been  delerniined  to 
build  the  east  jetty  alsivo  mean  high  tide  to  as  great  a  ilisinoco  as  possible  uuder 
the  present  contract,  while  raising  the  west  Jetty  to  an  eqiml  height  to  an  equal  di^ 
tnnce  from  shore,  construction  wai  begun  on  the  east  xide  at  the  shore  on  March  S, 
and  waacoutiiiued  upon  this  jettv  until  the  hitter  part  of  Jnne,  when  a  smull  auionut 
of  work  was  diiue  on  the  west  Jetty.  The  construction  of  the  mattre-.aes  hat  been 
altered  somewhat  from  that  formerly  reqnireil  at  this  place.  Thegriliag'sof  fiucineg 
oonfiuing  the  brush  are  now  Imnud  together  by  rat-line  at  every  alternate  crossing 
and  by  galvanixed  wire  at  each  of  the  remaining  crossings,  insteail  of  by  ratline 
alun-'  at  every  alternate  crossing  throughont  tlie  Iwiily  of  the  mattient  and  at  every 
CTueeing  amuud  the  edges.  The  fascines  are  now  made  entirely  of  brush,  cane  having 
keen  formerly  nseil  to  a  greatexti'nt,  and  extra  fascines  and  double  fastenings  are  now 
nstid  at  the  eud  of  the  uiattreMUss  to  strengtheu  tliem  where  exposed  to  sea  action, 
Esperieace  has  proven  tluwe  ulianges  tu  be  udvantugeoiis.  The  e.ontra';t  for  tlio  de- 
livery of  stone  having  been  let  previous  to  thu  advertisement  of  the  construction  con- 
tract, no  delay  has  been  cansed  by  thu  lack  of  ballast,  as  wiis  the  case  In  lH-i:t.  On 
Uurch  i;  the  construct  ion  of  the  e.ist  jetty  was  begnu  by  linihiing  mattresses  in  plnce  15 
feet  wide  and  almvo  mean  high  tide  iu  the  shnal  wati:rHn(J  feet  from  shore.  This  work 
wue  continued  until  shore  was  reiiche<l,  and  then  extended  sea w aril  until  :i  feet  depth 
at  mean  low  tide  was  readied  1,31)0  feet  from  shore.  Foundation  lualtresHes  were 
then  Hoated  itito  place,  their  width  being  JU  feet  t-o  pcrtnit  of  their  receiving  a  si'cond 
tier,  and  this  width  was  retaiTie<l  nnlil  a  depth  of  6.(i  feet  was  reucheil.  niakJiig  a 
length  of  a,42:'  feet  of  fonudotion  nf  :«)  feet  wide.  The  n-miiiniler  of  the  10,auu  feet, 
or  li,487  feet  of  fuuiidatioQ,  is  uniformly  4U  feet  wide,  sunk  in  deplbsoot  greater  than 
7,5  I'eet.  During  the  progress  of  this  work  Ihc  coustrucliou  of  the  second  or  lop  tier 
of  mattresses  npon  the  fouiidation-conr»o  was  enrried  on,  the  latter  being  kept  well 
in  advance  to  avoid  unuccessjiry  scour  around  the  end  niid  iijury  from  sturins.  The 
Attempt  wasraatle  to  float  these  top  mnttresies  into  place,  bnt  the  Huceilainty  of  tha 
tides  uud  difficulty  in  obtttiiiingsumcient  height  by  this  nieihod  induced  its  aljatnlon- 
meot,  aud  the^greater  part  of  the  supers  true  lure  wag  built  in  place.    The  whole  o 
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tlie  top  course,  built  on  a  fonndation  of  mattresses,  is  7,400  feet  long  and  b»s  AwidtL 
of  15  reel,  and  raified  the  jetty  above  mean  liigb  lide  contitmoasly  for  a  ciistsacf  of 
^,700  feet  from  shore.  A  «Dort  reach,  hawevpr,  baa  settled  since  Iwinj;  bnilt,  souti 
tiring  porliouH  of  the  vnrk  somewhat  belon  this  plane.  The  smaunt  of  ballast  iMd 
upon  this  jetty  has  varieil  gteatly  with  the  character  of  the  wnrk  and  the  degtMtf 
exposure  to  injurious  forces. 

On  the  inshore  work,  ^here  but  little  wave  or  cnrrent  action  maybe  expected,  nif 
snfilcieiit  stoiie  was  iiiteA  to  bold  the  briisli  sbonld  the  bindings  ^ve  away.  Upia 
the  foundation,  only  exposed  a  ahort  time  without  the  prorectinu  of  tbe  second  lis, 
only  such  a  weight  was  pieced  as  was  deetiied  sufficient  to  bold  it  in  nonition.  Ih 
top  lier  was  coiiipletel.v  covered  with  stone,  leaving  only  the  ends  of  the  faBcinnM- 
pORi'd.  These  it  was  not  possible  to  cover  without  bmldinfc  up  with  riprap  (rointbt 
foundation  on  both  sides,  wh'ch  would  have  involvnl  on  expenditure  of  mncli  dhr 
Blone  llian  the  nioney  avaiUhle  wiiald  Imve  warranted. 

On  JnueSO  there  had  bern  placed  iu  tbe  east  jetty  177  mattresses  containing  56,401(1 
cubic  vards  of  brnsti,  weighted  with  6.6^*^  tons  of  alnne.  The  foundatioo  was  UidK 
adislant-eorui.aiHI  fe.-t  fri.m  sliore,  mid  the  jetty  oomnkted  8.700  leet  from  sh-Tii. 

fi>»l jXffl.— Tbe  condition  of  tliis  jetty  as  faros  could  be  ascertained  by  souDilisj 
was  reported  upon  at  tbe  time  of  the  survey  of  August,  l'^,  and  its  beight  at  Ikt 
date  is  shown  in  tbe  longitudinol  sectii'D  upon  the  chart  transmitted  herewith,  li 
exaniinatiim  at  very  low  tide,  as  far  out  as  the  wreck  of  the  Clifton,  recently  niafe 
shows  but  little  clinnge  ninre  that  time.  Tbe  sulisisteuce  of  about  3  feel  then  a&ld 
made  it  iieressary  to  raise  this  jelly,  and  in  the  Intter  part  of  June  tbie  work  wubr- 
gnn  by  bnililing  mattresses  10  fi-et  wide  from  station  18  +  80  towards  shore.  Bcfn 
the  elose  of  the  niuntb  ll>  of  these  mattresses  bad  been  built,  and  one  lr>  feet  viiiu 
the  outer  end,  but  owing  to  delay  in  obtaining  stone  they  were  left  without  ballM 
several  days,  and  on  June  30  only  10  of  tbem  bad  been  loaded  and  accepted.  7)i 
efaonl  water  on  either  side  of  this  light  work  assures  its  safety-.  The  amount  ofcot 
dune  upon  west  jetty  under  the  present  contract  to  June  30  is  10  matlresse",  euntiii- 
iug  P74,4  cubic  vards  weighted  with  221  tons  of  stone,  and  the  length  of  the  wottii 
1,0CU  feet. 

LOSSBS. 

On  April  19  when  the  end  of  the  foundation -course  was  at  Station  44  +  21,  i* 
jetty,  a  heavy  gale  set  in  snd  continued  for  live  days  with  scarcelj  a  lull,  rsisiDe'l' 
tide  2  feet  alwve  mean  high  tide,  and  overflowing  imrt  of  the  town  of  Sabine  P* 
Dnring  the  early  part  of  this  storni  the  mattress  at  the  end  of  the  foundation-oniB 
was  enrrted  by  the  flood  current  around  tbe  end  of  the  work  away  from  its  poeitia 
and  up  the  pass  about  3,000  feet.  Tbe  mattress  bad  been  loaded  with  3H  tons  of  stoK 
Rbouttwice  the  amonot  used  tosink  it  originally.  In  attempting  to  raise  it  afternii 
considerable  ballast  was  found  tipon  it,  and  tbe  effort  to  save  it  failed.  The  ddI 
mattresatbusleft  at  the  end  of  the  work  was  injured  to  the  extent  of  about  150ciiii 
vards  lost,  but  its  position  wss  not  uttered.  Sini^e  that  time,  thoogh  several  stu* 
have  occurred,  no  injury  has  been  enstaiiied  by  tbe  work. 


Dnring  the  progress  of  the  work  soundings  have  been  taken  upon  a  few  lines  It 
tween  tbe  jetties  and  out  as  tar  as  the  bar.  i/Snut  of  the  soundings  upon  the  aon* 
panying  chart  are  taken  from  the  survey  of  August,  1884,  but  a  £w,  indicated  b.'i 
surrounding  circle,  are  added  from  soundings  taken  June  23,  181:5,  to  show  ihe  ch» 
acter  of  the  changes  taking  place  at  this  early  date.  From  a  coDiparison  of  dtp* 
upon  a  lareer  scale,  a  dee])euing  is  observed  since  the  work  of  this  year  was  b^ti 
over  the  whole  area  sounded  laleVv,  diminishing,  however,  to  onlv  a  noticeable  aniOTi* 
at  a  dislunce  of  2,000  feet  beyond  the  end  of  the  east  jetty  fimndatioD  at  tbe  tirt 
tbe  soundings  were  taken.  Considering  the  6-foot  contour,  it  has  advanced  to' 
the  bar  since  the  work  on  east  jelly  was  begun  al-out  800  feet,  and  increased  iniridi 
of  channel  where  Ibis  depth  formerly  existed  400  feet.  The  7-foot  coutour  faaa  d 
vanced  in  the  same  time  1,100  feet,  and  the  width  of  the  7-foot  channel  is  only  Umii' 
by  the  jetties.  • 

The  pressure  of  other  duties  has  not  permitted  an  elaborate  survey  as  yet,  bat  it 
cided  results  cannot  be  expected  on  the  shoalfst  part  of  the  bar  until  the  completia 
of  the  ]>resent  contract,  when  t>oth  jetties  shall  have  been  raised  aboTe  high  tide  > 
within  1,.SOO  feet  of  the  crest.  Ma 

I  am  indebted  to  Mr.  D.  E.  January  for  the  corefnl  and  oonscientions  diacbarpj' 

Tho8.  L,  fiAruoKV, 
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IMPEOTEMENT  OF  SABINE  EITEE.  LOUISIANA  AND  TEXAS. 

Tbis  work  was  iu  chari^e  of  Gapt.  Thomas  Turtle,  Corps  of  Bogioeers, 
nntil  Febraary  12,  1885,  aad  in  charge  of  Maj.  W.  H,  Heuer,  Corps  of 
Eogiueers,  sinw  that  date. 

A  survey  of  the  mouth  of  this  river  was  made  in  1871 ;  it  had  a  chan- 
nel over  the  bar  3J  feet  deep.  In  1872-'73  the  survey  was  extended 
from  the  mouth  to  Belgora,  Tes. ;  the  iiifortuation  obtained  did  not  war- 
rant  the  expenditure  of  any  money  for  improveoient  above  Hamilton. 
Tex.,  about  217  miles  above  the  mouth,  to  which  point  there  is  3  feet 
depth  for  about  three  mouths  iu  each  year.  The  estimated  cost  of  im- 
provement over  this  stretch  of  river  by  removal  of  obstructions,  such 
as  logs,  snags,  fallen  trees,  &c.,  was  $18,000.  In  June,  1878,  Congress 
appropriated  $10,000  for  the  improvement,  with  which  a  channel  6  feet 
deep,  70  to  100  feet  wide,  was  dretlged  over  the  bar  at  the  month. 
March  3, 1879,  Congress  appropriated  $0,000  more  and  provided  for  a 
resarvey  of  the  river  from  its  mouth  to  East  Hamilton.  After  this  sur- 
vey was  completed  it  was  deemed  advisable  to  expend  this  money  in 
improving  the  river  above  Orange,  and  cuts  were  made  tiovo  the  main 
riv^  into  the  narrows  and  at  Dead  Bend  j  large  anmbers  of  sunken 
logs  and  snags  were  removed  from  the  upper  part  of  the  narrows,  en- 
abling vessels  of  5  feet  draught  to  get  30  miles  np  river  above  Orange. 

In  1880  Congress  appropriated  $5,000,  and  in  1881  $7,000  more  tor 
this  river.  The  bar  at  the  month  had  again  shoaled ;  this  was  redredged 
in  1881-'82  to  a  depth  of  6  feet,  and  a  channel  100  feet  wide  was  made 
a  little  over  a  mile  in  length. 

In  1882  Congress  appropriated  $4,000  more  for  this  improvement. 
As  the  river  is  in  a  sufficiently  good  navigable  condition  for  the  limited 
commerce  which  it  carries,  this  money  has  not  been  used,  and  it,  to- 
gether with  a  small  balance  left  over  tW>m  former  appropriations,  is  yet 
available.    No  work  has  been  done  during  the  past  year. 

OOKDITION  OF  THE  WORE  AT  PBE8KNT. 

The  dredged  channel  has  shoaled  somewhat  and  many  saw-logs  have 
been  lodged  in  it,  but  tliere  is  a  deep  enough  channel  for  the  very  limited 
commerce  using  the  river,  and  while  the  commerce  is  so  small,  and  not 
perceptibly  increasing,  it  is  deemed  inadvisable  to  make  any  further 
improvement  at  present. 

It  is  not  evident  that  the  improvements  thus  fer  made  have  been  of 
much,  if  any,  commercial  advantage  when  the  channel  was  at  its  best ; 
freight  rates  were  not  reduced,  nor  did  the  commerce  on  the  river  per- 
ceptibly increase.  No  appropriation  for  the  fiscal  year  ending  June  30, 
1887,  is  asked. 

Money  ttatement. 

jDly  1,  I8r<4,  unonnt  available (4,546  6ft 

July  1,  1886,  amonot  available , 4.546  66 

90& 
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IMPROVEHENT  OF  HECHES  RITER,  TEXAS. 

This  work  waa  in  cbarge  of  Capt  Thomas  Tortle,  Corps  of  Eogiiieea, 
until  February  12,  1885,  and  in  charge  of  M^.  W.  H.  Heuer,  Corps  tf 
EoginoerB,  since  that  date. 

The  Neches  Biver  was  eurveyeil  in  ld72-'73  from  its  month  to  Boons- 
vUle,  195^  milea,  and  was  foand  to  be  navigable  at  all  stages  to  Weia 
Bluff,  61  miles  ^om  its  moutb,  and  above  that  point  only  daring  higk 
water;  a  large  amonnt  of  lumber  being  shipped  annnally  to  Sabina 
PasH  and  Galveston.  The  principal  obstruction  to  navigation  waa  tbe 
bar  at  tbe  river's  month,  tbe  depth  of  water  on  which  was  3  feet  at  lor 
tide ;  the  bar  is  ot  fine  sand  and  mud,  the  deposit  of  tbe  river. 

An  estimate  for  dredging  a  channel  to  5  feet  depth,  involving  the  re- 
moval of  47,861  cubic  yards  of  material,  was  sabmitted.  amonoting  to 
(26,318. 

The  act  of  June  18,  1878,  appropriated  the  sum  of  $8,000  for  deepn- 
ing  the  channel  at  tbe  month  of  the  river  and  removing  obatrucCi<HiB H 
Beaumont.  Advertisements  under  this  act  for  dredging  on  tbe  \m 
failed  of  result,  and  after  the  passage  of  tbe  act  of  March  3,  1879,  ip- 
projiriating  an  additional  96,000  to  the  work,  readvertisements  wm 
made,  and  ander  the  resulting  contracts  a  channel  waa  excavated  v 
the  depth  of  6  feet  and  more  at  mean  low  tide,  and  to  an  average  widtt 
of  60  feet,  except  tor  1 ,200  linear  feet  at  the  crest  of  the  bar,  where  tie 
width  was  about  30  feet.  An  additional  appropriation  of  95,000  wm 
made  by  the  act  of  Jane  14,  1880.  It  was  contemplated  to  naethefhiMh 
thus  made  available  in  removing  snags  and  overhanging  trees,  betwea 
Bevilport  and  Yellow  Bluff,  bnt  as  the  estimate  for  this  work  resultiBf 
from  the  resurvey  of  1880  amounted  to  916,000,  operations  were  su 
pended  until  after  the  act  of  March  3, 1881,  appropriated  the  Nun  d 
93,000,  when  97,466.60  were  expended  removingthese  obstmctions, tk 
river  being  thus  made  navigable  during  high  water,  say  three  mODtk 
in  the  year  to  Bevilport,  and  daring  low  water  to  Weiss  Bluff.  IV 
act  of  March  3, 1881,  also  provided  for  an  examination  or  survey,  to  » 
certain  tbe  practicability  of  a  deep-water  channel  from  Sablue  Passti 
Orange  and  Beaumont,  and  the  estimate  made  in  accordance  with  tiit 
provisions  was  as  follows : 

For«6-foor.cliannBl t!I,HI 

For  a  7-foot  oliaanol *i,W 

For  an  8-foot  chBDDel 149,78 

For  a  ID-foot  ohannel 3TT,tt 

For  a  16-foot  channel .  l,35d.M 

It  was  noted  in  a  report  that  the  depth  tbeu  existing  (5  feet)  w» 
more  than  sutHcient  for  alt  the  requirements  of  commerce  for  maiQ 
yeais  to  come. 

By  act  of  August  2, 1882,  the  sum  of  95,000  was  appropriated  for  «» 
tinning  the  improvement  of  the  river,  and  in  the  annual  report  (18S3 
recommendation  was  made  in  the  following  terms : 

"  This  amonnt  is  insufficient  to  produce  a  good  channel  at  its  niontk 
and  as  this  is  the  only  place  on  the  river  really  requiring  improvemenl 
it  is  thought  best  to  hold  this  money  until  a  further  appropriation  it 
made,  then  to  cut  a  good  channel,  say  100  feet  in  width,  and  bavingi 
feet  depth  of  water  in  it." 

In  the  same  report  it  was  stated  that  tbe  channel  across  the  bar  hai 
again  shoaled  until  only  3^  feet  of  water  could  be  carried  over  it,  th 
bar  being  about  2  miles  in  length  and  requiring  redredgiug  about  dim 
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in  three  years,  for  which  to  obtain  the  channel  mentioned  above  the 
removal  of  aboat  40,000  cubic  yards  of  material  would  be  reqnired, 
costing,  at  30  cents  per  cubic  yard,  abont  $12,000. 

No  work  except  a  resurvey  was  done  during  the  laat  fiscal  year,  and 
the  recommendation  that  none  be  attempted  with  the  balance  on  hand 
is  renewed. 

OONDITION   OF   THE   IMPBOTEUBNT. 

The  depth  of  water  in  the  cut  across  the  bar  seems  to  be  generally 
aboDt  1  foot  less  than  that  in  Sabine  Lake  in  the  vicinity  of  the  oater 
approach,  qnite  enoagh  for  present  needs. 

There  is  no  commerce  ujtou  this  stream  below  Beaumont  with  the 
exception  of  irregular  tripe  of  a  small  steamer  to  and  from  Sabine  Pass, 
and  as  its  draught  is  but  2  feet  the  natural  condition  of  tbe  Xeches 
Bar  gives  all  the  water  needed  for  it. 

For  several  miles  below  the  town  of  Beaumont  the  forest  growth  along 
the  banks  is  so  high  as  to  exclude  the  wind  from  sailing-vessels  to  such 
an  extent  as  to  prohibit  their  use  in  the  lumber  trade  without  tbe 
assistance  of  tow-boats  in  this  portion  of  their  route,  and,  there  being 
no  tow-boat,  no  shipment  is  attempted. 

Any  improvemeut  of  the  bar  must  then  be  supplemented  by  tow-boat 
service  to  be  of  any  nse  whatever.  Tow-boat  service  cannot  be 
established  and  maintained  unless  the  navigation  over  tbe  bar  shall  be 
certain  at  all  times.  Aa  any  excavation  through  the  bar  will  inevitably 
be  filled  up  by  deposits  from  the  successive  periods  of  high  water,  no 
ndief  other  than  the  most  transitory  and  unsatisfactory  can  result 
from  dredging,  unless  indeed  provision  be  made  for  keeping  the  bar 
dredged  to  the  full  depth  required  at  all  times  and  without  fail.  This 
course  is,  however,  not  recommended. 

During  the  past  fiscal  year  a  resurvey  of  the  bar  at  the  month  of  the 
river  was  made.  This  channel  has  shoaled  to  3}  feet  of  depth,  and  to 
deepen  this  channel  to  6  feet  would  require  the  removal  of  &6,690  cabie 
yards  of  material  at  an  estimated  cost  of  $16,977. 

The  river  is  not  susceptible  of  permanent  improvement.  With  tbe 
money  available  ftom  former  appropriations  we  can,  when  it  becomes 
necessary,  deepen  the  channel  over  the  bar.  Until  this  balance  is  used 
ap,  no  fnither  appropriations  are  recommended. 

Money  statement. 

Jnly  l.lftM,  amoontBvailablo fSilOTS? 

Amoant  appropriated  by  act  approved  July  5,  1894 7,000  00 

la.  107  67 
Jnly  1, 1885,  amonDt  expended  during  Hual  Teu,  eiolnalveof  ontstondiag 
liabilities  July  I,  11«4. 438  73 

Jnly  1,  1885,  amount  available 11,667  84 


(I)  Removalof  Kreckg in  harbor  of  ^ew  Orleant,  Loumana. — This  work 
was  in  charge  of  Maj.  Amos  Sticltney,  Corps  of  Engineers,  until  July 
23,  1884.  and  in  charge  of  Capt.  Thomas  Turtle,  Corps  of  Engineers, 
from  that  date  until  February  12, 16ti5,  and  in  charge  of  M^,  W.  H. 
Hener,  Corps  of  Engineers,  since  that  time. 

In  reply  to  an  advertisement  inviting  proposals  for  tbe  removal  of 
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these  wrecks,  opened  Jaly  14,  1884,  three  bids  were  received,  which 
were  injected,  being  coDsidere<l  too  high,  aod  the  work  advertised  aoder 
different  Rpecificfttioos.  Proposale  under  the  new  apecificatioDS  wen 
invited  and  opened  August  30, 1884.  These  bids  were  again  rejected, 
the  conditions  in  speciticatioDS  being  considered  illegal,  and  authority 
given  to  invite  new  proposals  by  circular  letters  addressed  to  prerioos 
bidders.  In  reply  to  these  circulars  bids  were  again  opened  on  October 
18,  1884,  the  lowest  bitl  received  being  that  of  the  Atlantic  and  Gulf 
Wrecking  Company,  of  Somers  Point,  N.  J.,  their  bid  being — 

For  nemoval  of  steaoistiip  Grosliaiu $16,000 

For  removal  of  ship  AilsB  5,5I» 

For  removal  of  ^tearaship  General  Grant 6,009 

This  bid  was  approved  and  contract  entered  into  November  13,  18S4, 
and  approved  by  the  Acting  Chief  of  Engineers  December  26, 1884. 

Work  was  commenced  upon  the  removal  of  steamship  General  Grant 
during  the  latter  part  of  November,  1884,  and  contioned  until  January, 
1885,  when,  on  account  of  high  water,  work  was  suspended,  and  has 
not  as  yet  been  resumed  for  the  same  reason. 

Amount  esjieoded  during  hscal  year  ending  June  30, 1885,  $703.75. 

(2)  Removal  of  steamer  Jokn  M.  Chambers  from  Bayou  Teche,  Louiti- 
ana. — This  wreck  was  in  charge  of  Oapt.  Thomas  Turtle,  Corps  of  En- 
gineers, until  February  12,  1885,  and  in  charge  of  Maj.  W.  H.  Henei 
since  that  date. 

In  accordance  with  law  and  instractions  from  the  War  Department, 
notice  by  advertising  was  given  to  all  persons  interested  in  the  wreck 
of  the  steamboat  John  M.  Chambers  to  have  the  wreck  removed.  The 
legal  time  of  notice  ex])ired  on  February  9, 1885,  and  no  action  being 
taken,  authority  was  asked  to  have  this  wreck  removed  bj  hired  labor, 
using  for  the  purpose  the  United  States  snagging  plant  at  work  on 
Bayou  Teche.  Authority  being  granted,  work  was  commenced  on  April 
l,18<s4,  under  direction  of  First  Lieut.  O.T.  Crosby,  Corps  of  Engineers. 
The  following  is  a  copy  of  his  report : 

New  Orlkams,  La.,  April  13,  1B8S. 

BiK :  I  tuiTe  the  honor  to  report  oa  foltowB  upon  the  proeress  made  in  ramoTsl  of 
wreck  Joha  M.  Chambers  from  Bayou  Tecbe,  LoniBlsDa :  The  work  was  began  April 
1.  Two  cyiiresB  trees  which  bad  lodgod  in  the  wreak,  piecea  of  smoke-gtaok,  twu  rud- 
dSTB,  and  other  pieces  loosened  b^  a  tweiit;>[iound  bla»t  of  powder,  were  removed  be- 
fore inj  arrival.  On  the  3d  (Friday)  I  beKtiQ  breaking  up  the  wreck  with  charge^ 
of  Atlas  powder,  and  ooutinned  this  breaking  up  and  removal  antil  SatiiTday,  April 
It,  when  I  leturued  to  the  city.  Cbargus  varying  from  3  poands  to  'iS  ponndJi  war* 
oiMd  iu  cartridges  varying  from  2  to  S5  feet  in  length,  and  having  from  one  to  six  fazm 
in  circuit.  The  Laflin  and  Rand  magni^to  machine,  belonging  to  the  United  States 
snag-boat,  was  used  fur  exploding  the  fazes.  The  charge  waa  made  up  without  break- 
ing the  half-pound  oartridgiia  an  supplied  farther  than  to  split  the  parafBned  papu 
with  a  penknife.  Tbe«e  oartridges  were  laid  in  single  or  double  lile,with  or  withont 
intervals  according  toiitrengib  rei^uirud,  and  incloat^d  iu  a  strip  of  rubber  packingor 
ootton-dnck.  At  urat  pacbiug  wad  nsed,  and  tlie  edges  ititcbed  together  in  making 
up  the  oharge,  but  after  the  first  half-doiien  blasts  I  used  the  duck,  which  was  onlj 
tied  around  the  cartridges  at  such  intervals  as  to  secnre  all  in  place. 

The  fnzes  were  placed  at  average  intervals  of  about  4  feet.  The  joints  were  wrapped 
with  cloths,  then  dipped  in  pitch.  These  joints  were  imperfect  and  caused  a  num- 
ber of  failures,  requiring  the  charge  to  be  taken  up  and  refitted.  They  were  probably 
water-tight  when  made,  but  if  strained  by  the  current  or  the  sinking  weights  donbt- 
less  oraolied.  1  had  no  rubber  tape  on  the  boat.  When  I  left  the  work  on  Saturday, 
a  portion  of  the  dides  and  of  the  deck  and  hull  framing  amid-ships  remained  to  M 
removitd.  This  was,  however,  n>  broken  ap  by  blasts  made  on  Friday  that  few  othen 
would  be  needeil.  The  whole  of  the  crew  bad  grown  familiar  with  the  handling  of 
the  eiplosive,  and  Mr.  Oliver,  the  overseer,  has  long  been  familiar  with  the  aae  of 
gnnpowderinsubmarine  work.     Ou  the  15th,  Wednesday  next,  he  will  probably  baro 
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Hnch  of  tbe  oak  timber  was  bo  heavy  ns  to  gink  if  iiDBupported.  ThU  and  all  otber 
debris  wan  etignrly  taken  b.v  iDeo  iu  akilfa,  trbo  were  ever  on  the  alert  to  pick  ^p  tbe 
n>at«riat  afloat  or  lake  from  the  enng  boat  rhAt  nhich  would  otbernise  be  landed  to 
pnvrar  BiDkiR^.  A  fcood  deal  of  time  <raa  thus  eaved;  only  a  few  pteoes,  too  largtt  to 
be  bandied  by  the  Bkltt's,  were  landed  by  tackle  aniiiire.  The  water  around  the  wreck 
Tant(«d  in  depth  froui  6  tn-Hbord  to  Vi  feet  near  mid-ntreitm.  Every  bloat  marts  near 
tbe  taodd;  bottom  inctvnaed  thin  depth  from  I  to  'H  feet.  The  build  of  the  Ghambera 
was  vpry  strong ;  a  miittituile  of  bolts  and  many  verybeavy  timbera  were  met.  Two 
bnodnHl  ]H>iindH  of  "  Atiaa  A  "  and  105  pounds  of  "  tterciilea  No.  2"  powder  had  been 
lued  when  I  left.  A  few  more  blaste  will  donbtleaa  be  made  by  Ur.  Oliver  to  facili- 
tate the  completion. 

Tbe  number  of  lilaata  wua  rbirty-four ;  total  length  of  charge,  500  feet ;  fnzea,  total 
number,  no.  Tbe  Brat  onlerforeiploai  vea  wiMfor-2un  pounds  Atlaa,  50  potindaHercniee, 
the  latter  belnc  nbont  !iO  oentn  cheaper  per  pound.  The  Hecond  order  was  for  Her- 
oiilen  alone.  The  heaviest  work  had  been  done,  and  furthermore,  as  in  such  uncei' 
conditions  a  aurjilua  of  power  mnut  geueraliy  be  snipioyed,  it  seemed  proper  e 
omy  to  uw  Ibe  cheaper  grade. 

Very  reapectfully,  your  obedient  servant, 

0.  T.  Crobbt, 
Firtt  Lieutmant,  JCnginem. 
Mqj.  W.  H.  Hritrr, 

Cwrp»  of  Engine^f,  C  S.  A. 

The  amoatit  expended  in  removing  this  wreck  is  $1,377.17. 


S  17. 

preliminary  examination  of  homochitto  elveh,  mibbi88ippi. 

Office  Unitbd  States  Enoineeb, 

Xea  Orleans,  La.,  November  IB,  1S84. 
General  :  I  bave  the  bonor  to  snbmit  tbe  following  report  apon  the 
preliminary  exaniiDation  of  tbe  Homocbitto  River,  Mississippi. 

Tbe  examiuatioD  was  made  by  Saperinteudent  0.  D.  Anderson,  wbo 
reports  as  follows : 

About  t)  miles  above  Fort  Adama,  the  Homocbitto  (here  oalled  tbe  "  Narrows "} 
Witera  the  Missiaaippi,  and  rone  nearly  parallel  with  it  for  a  distance  of  nearly  o 
miles,  to  where  it  connecta  with  and  takes  tbe  name  of  "  Old  River."  It  is  150  leet 
iride  at  low-water  mark  for  abont  1  mile,  5  feet  deep,  has  firm  banks  from  10  to  IS 
feet  hif[h  with  natural  slopes,  and  requires  very  tittle  work.  It  then  gradually  shoals 
and  contracts  until  at  about  tj  miles  it  becomes  impaasable  on  account  of  shoal  water. 
Tt  then  ileepena  again,  and  f):om  there  on  there  ia  suffioieut  depth  of  water,  bat  tbo 
irldth  is  procticalTy  obatmcteil  with  anags.  fallen  trees,  and  overhanging  willow  trees 
whose  topa  almost  meet  in  places,  but  can  be  easily  cut  up  anil  floated  away.  Tbo 
"  Narrows"  onunot  be  made  navigable  at  low  water  without  at  least  1  mile  of  dredg- 
ing and  considerable  work  in  removing  snags  and  overhanging  trees  for  the  remaining 
diatonce  to  "Old  River."  It  would  appear  but  a  qnestioo  of  a  abort-time  when  the 
lower  half  of  the  "Narrows"  will  merge  into  tbe  Uisaiasippi,  the  distance  across  ftom 
one  to  th«  other,  in  some  plucos,  being  only  a  few  hundred  feet.  And  at  one  point 
immediately  above  tbe  shoaU  tbe  hii(b  water  of  the  Miaaiaaippi,  has  made  a  aerions 
eDcroochment  iu  the  form  of  a  cut-off  which  would  have  to  be  closed.  "  Old  River  " 
is  Bbnot  I'i  miles  long,  and  in  the  ahapeof  a  horseshoe,  from  1,000  to  1,300  feet  wide,  15 
feet  deep,  clear  of  obstructiona,  and  is  navigable  at  all  times.  Its  banks  are  thickly 
settled  and  present  an  almost  continuous  cotton-firtd. 

The  soil  is  exceedingly  fertile,  but  subject  to  periodical  overflows,  which  occur 
nsaally  in  March  and  aoluetimes  last  until  late  in  June. 

Cotton  is  cultivated  almost  e.xoluaively,  and  to  the  extent  of  about  5,000  bales  annu- 
ally. Tbe  moat  of  this  ia  brought  ont  by  a  small  steamer  of  6  horae-power,  wbioll 
towa  a  couple  oF  light  bargee,  transporting  forty  bales  three  timea  a  week  down  to 
UcGill'a  landing,  about  midway  tbe  Narrows,  where  it  is  hauled  across  the  narrow 
strip  of  land  and  sbipped  on  Miaaissippi  Rivet  steamers.  The  freight  oharge  is  76 
cents  per  bale  to  McGill's  and  |1  from  there  to  New  Orleans,  whereas  if  the  Narrows 
ooulil  be  improve*!  there  would  be  a  saving  of  75  cents  per  bale  in  transportalioD.  So 
with  colton-seed  and  all  anpplies  for  tbe  people. 
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At  a  point  aboul  7  milea  farther  Dp  Old  Elver  tlie  Hamoohitto  proper  eaters  ban 
tbe  Dortheut,  and  bo  fat  as  I  could  asceod  it  in  a  Hklff(aboDt  2  miles)  it  was  from  30 
to  40  feet  wide,  very  crooked,  and  filled  with  the  most  fonaidable  obstmctions,  each 
as  lOKB,  snags,  land  slides,  aod  fallen  aad  overhaDKiog  treee.  Tbe  farms  exteud  bot 
a  short  distaoce  al>ove  where  I  went.  A  low,  swamp;  country  then  lut^rreneB  and 
reaches  to  the  hills,  a  distance  of  U  or  10  miles.  Frum  this  swamp  a  qaaatity  of  saa- 
logs  are  obtained,  but  the  total  amonnt  of  cotton  and  saw-lozs  furniBbed  by  this  ptu- 
tion  of  the  Homochitto  would  not  Justify  the  heavy  eipeuaitnre  that  woold  be  »- 

Snired  to  clean  it  out.  An  for  the  cotton,  there  is  a  convenient  shipping  point  f<* 
lat  at  the  junction  with  Old  Biver  (Lake  Mary  Landing);  and  as  for  the  saw-Iogt, 
inasmuch  as  tLey  canuot  be  floated  out  of  the  swamp  except  at  high  water,  they  CM 
be  run  down  the  river  at  the  same  time  without  the  necessity  of  improviaK  it. 

Within  this  distance  of  about  15  miles  there  are  six  steam  cotton-gins,  and  abont 
the  same  number  of  gins  that  are  run  by  horse-power. 

To  determine  whether  this  water-coarse  be  "  worthy  of  improvemeDt" 
the  report  gives  the  following  data:  Tbe  prodncta  requiriog  shipment 
are  about  6,(100  bales  of  cottoD  and  the  cottoo-eeed  correspondiiig, 
which,  with  tbe  snpplies  required  for  the  population  caltivating  a  cnip 
of  this  ext«ut,  have  now  te  be  towed  on  small  barges  for  several  mil«g, 
Qoloaded,  hauletl  across  the  neck  of  laud,  and  again  loaded  for  fintil 
transportation.  If  larger  steamer.s  could  reach  the  landings  fi-om  tbr 
Mississippi  the  saving  to  this  community  would  undoubtedly  aggregaU 
several  thousand  dollars  per  year.  To  provide  the  facilities  a  dredged 
cut  would  have  to  be  made  of  about  one  mile  iu  length,  ami  x^rhaps 
periodically,  and  several  miles  of  streaai  would  require  the  removal  of 
obstructions  and  overhanging  trees.  It  being  further  considered  that 
the  conditions  of  the  connection  with  the  Mississippi  River  may  shortif 
very  seriously  change  because  of  the  encroachments  of  the  latter,  I 
have  to  report  that  in  my  opinion  the  benefits  would  not  bear  a  proper 
ratio  to  the  exi>enditure,  and  that  the  stream  is  in  that  view  not  worthr 
of  improvement. 

Very  respectfully,  your  obedient  servant, 

Thomas  Tuetlb. 

Captain  of  Engineer*. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


pbeliminaby  examination  of  buffalo  elveb,  missis8ippl 

United  States  Enqikeee  Office, 

Sea  Orleans,  La.,  November  18, 188i. 
Genbbal  :  I  have  the  honor  to  make  the  following  report  on  the  pre 
liminary  examination  of  the  Bufialo  Kiver,  Mississippi : 

Superintendent  G.  D.  Anderson,  who  made  the  esamiuation,  report! 
as  follows : 

This  river  ejitera  the  Misai.'wippi  from  the  northeast  1  mile  above  Fort  Adams,  Wl^ 
kinson  County,  and  as  far  as  I  was  able  to  iwcoud  it  in  a  skiff  (at>out  5  milMi)  I  foonl 
it  spanely  sitl.Cled,  a  narrow,  crruked  streitm  almost  complrtuly  choked  with  logi 
snags,  fallen  trenH,  laud  sliiteci,  anit  drifts;  also  subject  to  overdo  ws  and  without  aii^ 
Ration  of  any  kinil.  I  learned  that  there  was  considcralile  cotton  rained  4  or  Ti  mile 
nrther  up,  and  that  a  bridge  had  to  be  constructed  at  that  point  in  order  to  reach  Faf. 
Adama  m>ia  the  went  side.    The  {iroductionof  cottun  then  inereascn,  and  eomeofiCB 
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bknled  in  wfteons  a  dlatauce  of  16  or  20  miles  to  Fort  Adiuns,  whioti  ships  BDaaall^ 
ftboal  5,000  biues  kdiI  about  200  tons  of  cottun-seed.  These  ooDstitnCe  nearly  the  ea- 
tire  resonrces  of  the  countrv,  and  1  am  satistted  that  no  pTactioable  aniouot  uf  im- 
proTem«nt  of  Bnflfalo  River  could  eveo  be  beueflcisl  or  permaneot. 

My  opinion  itt  that  tbe  river  is  not  wortby  of  improvemenr,  and  I  so 
report. 

Very  respectfully,  your  obedient  servant, 

Thomas  Turtle, 
Brig.  Gen.  John  Newton,  Captainof  Engineers. 

Chief  of  Enffineers,  U.  S.  A. 


S  19. 

pkeliminary  examination  of  bayou  plaquemine.  louisiana. 

United  States  Enqinbeb  Office, 

New  Orleam,  La.,  December  5,  1884. 

O-enbral:  I  respectfully  submit  a  report  upon  the  preliminary  sur- 
vey of  tbe  Bayou  Plaqueuiiue,  Louisiana,  made  as  required  by  the  act 
of  July  5,  18H4.  The  examination  was  made  by  Mr.  C.  D.Anderson, 
and  he  reports  as  follows: 

New  0RLEAM9,  La,,  Decembers,  18H4. 

81R :  I  hare  tho  houor  to  suliiujc  tlie  folloning  report  oil  tbe  prelimiiinry  e^Laniina- 
tion'of  Buyoii  Plitqueiiiine : 

Beginning  at  uhiit  is  culletl  "  Nen  Levee,"  across  the  bayou  about  300  yards  below 
its  t^onnectiou  with  tlie  Mississipjii.  the.  bed  of  the  stream  is  uearl;  dry  and  thickly 
strewn  with  cypress  saw-logs  for  a  distance  of  5  miles  to  Dardcn's  Bend.  From  there, 
down  4  miles, iitrrher,  to  the  month  of  Qrosso  Tftte,  Chore  is  sntBcieut  width  and  depth 
of  water,  but  it  is  covered  with  eiteoBive  rafts  of  saw-loKS.  The  same  niay  be  said 
of  the  reniainiu){  2  or  :t  miles  to  Upper  Grand  River,  These  saw-lofts  an-  thu  ouiy 
obstruction  of  any  lunsequence  thionzhoiil.  Bayon  riaquemine  ban  beun  given  up 
entirely  to  the  Inmhermen,  who  have  already  stored  it  witn  a  supply  of  logs  sufflclent 
to  last  them  for  several  years;  and,  as  this  is  the  ODly  interest  to  be  served,  there  ia 
no  need  of  any  improvement  whatever.  :^ 

The  entire  country,  in  all  directions  except  the  strip  of  high  grouud  along  the 
MibBissippi,  has  been  oriat«  years  several  times  inundated  by  the  water  which  flowed 
throagh  the  crevaasea  of  the  Mississippi  River,  and,  so  long  as  the  levees  above  con- 
tinue to  break,  there  is  no  hope  of  this  vast  and  fertile  territory  ever  becomlug  avail- 
able for  any  pnrpnee  other  than  that  of  its  almost  iueThaustihtesuppIy  of  cypress  and 


t,  C.  S.  J. 

Surveys  for  a  loch  by  which  to  make  connection  witli  the  Mississippi 
Biver  were  commenced  last  year  under  the  <lirection  of  the  Mississippi 
KiverColiimissioii,butarenow,  I  believe,  though  inr»}mpiete, suspended. 
Should  the  Atchafalaya  be  closed,  a  connection  with  the  Mississippi  at 
this  or  some  other  point  would  be  a  very  im|H>rtant  matter  for  a  lar^e 
region  of  Lonisiana,  but,  unless  this  ronuection  be  considered  also,  the 
improvement  uf  the  Flaquemiue  is  of  little  eonse<]uence  to  the  public. 

I  do  not  understand  tkat  the  conuectioa  with  the  Mississippi  is  in- 
tended to  be  examined  by  the  terms  of  the  act  of  July  5,  and  I  have 
therefore  to  rejiort,  this  eonnectiou  aside,  that  the  Bayou  Flaquemiue 
iB  not  worthy  of  improvement. 

Very  resi»5Ctfully,  your  obedient  servant, 

Thomas  Turtle, 

Brig.  Gen.  John  Newton,  Captain  of  Engineern. 

Chief  of  Engineers,  TJ.  8.  A. 
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Uhited  States  Engimeeb  Office, 

New  OrUatu,  La.,  November  20,  1884 
General:  I  have  tfae  hooor  to  submit  the  following  report  oaapre- 
limiuary  ezaminatiou  of  the  Atchufalaya  River,  Louisiana,  directed  to  be 
ma<le  hy  the  act  of  July  5, 18S4,  and  assigned  to  me  by  letter  from  yonr 
office  (latt>a  July  31,  1884 : 

This  examination  was  made  by  myself,  paasingoveraronte  frotn  Fat- 
tertwnville  to  the  Red  River,  At  preseiit  the  Atchafalaya  is  ased  for 
water  trunnportaciou  and  freightage  from  the  Tectie  region,  and  from 
the  Courtiiblean  to  New  Orleans  via  the  month  of  Bed  Biver,  the  Pla- 
qoemine  being  closed,  and  there  is  also  a  lumber  trade  in  logit  whick 
reach  Grand  Lake  from  tlie  bordering  swamps  and  tributary  bayous,  and 
arc  taken  to  the  Teche  district  in  rails. 

On  the  Atch^falaya  formerly  there  were  nnmbers  of  plantations,  hot 
t^e  enlargement  at  the  head  and  npper  portion,  with  the  increased  flov 
from  the  Bed  Biver  and  the  Missiasippi  Biver,  has  caused  the  overdo* 
of  the  entire  region  when  theae  rivers  are  high,  and  the  abandonment 
of  the  lands  for  cultivation  has  been  the  consequence. 

A  trade  in  wood  for  the  nse  of  steamers  and  for  the  New  Orleun 
market,  and  in  staves,  seems  to  t>e  the  only  industry  npon  the  rivw 
front.  The  route  is  also  valuable  as  a  regulator  of  freight  charges  U 
and  from  the  Teche,  and  the  river  is,  in  my  opinion,  worthy  of  improve- 
ment, and  I  so  report 

The  Mississippi  Biver  CommiBBion  have  Bapervision  of  the  regnla- 
tdons  of  Che  Atchafalaya  and  Bed  River  connection  with  the  Miasifr 
sippi,  because  of  its  relation  to  the  latter  stream,  and  any  regulation* 
of  the  Atchafalaya  below  is  intimately  connected  with  the  decision  of 
the  Commission.  An  examination  has  lately  been  made  by  them,  bitf 
their  policy,  if  decided  upon,  is  not  yet  known.  Pending  their'  dfr 
oision  any  present  regulation  can  only  be  provisional,  tbeir  possible  eon- 
elusion  being  kept  in  view. 

A  tracing^  is  herewith  to  show  the  routes  now  taken  in  passing  fm 
the  Upper  Atchafalaya  to  Grand  Lake.  ThePlaquemine  conuection  witli 
the  Mississippi  is  also  shown.  When  the  stage  of  water  permits  steam- 
boats passing  down  the  Atchafalaya  go  throngh  Bayon  La  Rompe  and 
Mougonlois  to  Lake  Chicot.  If  the  stage  be  low  this  roate  is  unavaila- 
ble because  of  shallows  at  the  Lake  Mongonlois  and  of  the  La  Rompe, 
and  steamboats  mast  take  the  much  longer  ronte  through  Grand 
Biver  and  Bayou  Sorrel.  My  predecessor.  Major  Stickney,  Corps  of 
Bugineers,  iithis  Be[>ortestimate8(seeReport  of  the  Chief  of  Engineers, 
1832,  Part  LI,  page  1408)  the  cost  of  the  improvement  of  the  La  Bompe 
at  438,734. 

It)  September,  18S1,  the  ronte  at  lowest  water  (see  Major  Stickney's 
report  above  referred  to)  was  by  way  of  Little  Tensas,  the  estimated 
cost  for  clearing  out  the  route  being  t23,lG0. 

The  estimate  cost  of  cleaning  out  the  route  through  Grand  Biver  and 
Bayou  Sorrel,  in  the  name  report,  was  $92,604.  Of  this  estimate 
$26,250  was  for  dredging  through  a  log  pile  1.000  feet  loug,  which  I 
presume  is  the  obstructiou  in  Bayou  Sorrel  Bay.  To  avoid  this  obstmo- 
tion,  the  steamboat  upon  which   I  made  the  trip  passed  np  through 
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Jafaes  and  Rigarby  bayous  into  Bayou  Sorrel,  tlie  passage  being  some- 
what impeded  by  overh»iiginj;  trees  and  abrupt  bends. 

The  route  via  Bayon  La  Kompe  is  nndonbtedly  available  at  a  lower 
Btage  in  its  present  condition  than  it  was  when  examined  in  1881,  wlien 
•'  steamers  could  not  pass  except  with  a  rise  of  7  feet  above  low  water." 
A  survey  would  be  necessary  to  again  determine  tbe  cost  of  a  complete 
improvement  tbroiigb  tbis  rente  and  through  that  via  Little  Tensas. 

Referring  to  tbe  alternate  rontes,  via  La  Kompe  and  Lake  Mongoulois 
OD  the  one  hand,  and  that  via  Grand  River  and  Bayou  Sorrel  on  the 
other,  Major  Stickney  (Report  1882,  Part  11,  page  1409)  has  expressed 
tbe  case  thus : 

Iti  rase  locks  are  coustincled  at  tbe  head  of  the  Planiieoiine  to  connect  Oranil  Rivet 
with  tlio  Miitsiwtippi,  tbe  route  whit'h  woiilil  lie  uspd  nlmoHt  entirely  ivimlil  be  down 
Orand  River  lo  the  Plaifiiemine.  and  the  AttaliiipHB trade nould^o down  I^onerGrand 
River  and  Bayoii  Sorrel  to  Lake  Chicot.  The  uikvigation  by  tblH  rontu  will  be  fnlly 
as  good  as  that  by  Liltle  Tensas.  Thongh  tbe  cost  of  improving  thin  route  would  be 
oonsideralily  Kreater  than  tbut  of  either  of  the  other  two,  the  tllct  thnt  the^  would 
practically  l>e  of  ro  acconnt  in  case  of  a  cbange  to  the  Plaijneniine  connection  with 
the  Mississippi  River  niiLcbt  make  it  advisable  to  improve  tbis  longer  roate  instead  of 
either  of  the  others,  as  the  whole  work  would  be  necessary  in  case  the  change  men- 
tioned above  was  made. 

The  studies  for  tbe  lock  at  the  Flaqnemiue  are  in  progress ;  the  prob- 
lem of  the  Atchafalaya,  Red  River,  and  Mississippi  connection  is  under 
consideration,  and  when  all  this  has  been  decide^l  upon  some  time 
must  elapse  before  the  new  conditions  are  worked  out  and  the  Plaqne- 
mine  outlet  provided.  In  the  mean  time  the  navigation  can  be  mate- 
rially iieucflted  by  the  expenditure  of  a  much  smaller  sum  than  any 
radical  improvement  would  require.  The  operations  would  consist  of 
tbe  removal  of  snags  and  the  cutting  of  overhanging  trees,  to  include 

Eossibly  clearing  La  Rompe,  or  Little  Tensas,  or  Bayou  Sorrel  Bay,  to 
e  determined  after  examinations. 

The  following  estimate  for  this  provisional  work  is  as  follows,  it  being 
supposed  that  oiierations  shall  extend  over  two  seasons  in  order  that 
the  ex|)ense  of  a  proper  plant  might  advantageonsly  be  incaiTed.  Op- 
erating expenses  being  independent  of  the  method  used,  this  estimate 
wilt  cover  operatioQS  either  by  contract  or  hired  labor,  as  may  be  de- 
cided upon : 

Derrick  flat,  with  boiler  and  engine  aod  qnarter-boat |E,DOO 

Openttion  expenses,  ten  months,  at  (1,000  per  month,  to  provide  for  super- 

inUindent  ot  inspector,  aa  Che  cnne  may  be 10,000 

For  work  in  La  Rompe,  Little  Tensas,  or  Bayou  SorrrelBay,  asmay  be  de- 
termined after  examination 5,000 

Total 20.000 

The  application  of  this  snm  will  give  tbe  uavigaticm  substantial  re- 
lief preliminary  to  work  in  La  Rompe,  or  Little  Tensas,  or  Bayou  Sorrel 
Bay  ;  surveys  or  examinations  will  be  de.'^irable,  which,  inclusive  of  the 
copy  of  maps  pertaining  to  the  Engineer  Department  flies,  and  required 
in  this  office,  1  estimate  will  cost  the  sum  of  91,500,  which  sum  is  recom- 
mended to  lie  allotted  from  present  appropriations. 

When  tbe  decisions  of  tbe  Mississippi  River  Commission  with  refer- 
ence to  tbe  Atchafalaya,  Red  Kiver,  Mississippi  connection  and  tbe 
Flaqnemine  are  known  I  may  have  occasion  to  supplement  tbis  report 
by  an  additional  one. 

Respectfully  submitted. 

Thomas  Turtle, 

Brig.  Gen.  John  Newton,  Captain  o/ Engineert. 

Chief  of  Engineers,  U.  S.  A. 
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8ubvby  of  atohafaxata  ritbr,  louisiaha,  above  bbbwioe  bat. 

United  States  Ehoineeb  Office, 

JVew  Orleans,  La.,  March  18, 1886. 

UbneRal:  1  have  tlifi  hooor  to  forward  herewith  the  report  of  Fint 
Lient.  O.  T,  CrOBby,  (Jorps  of  Engineers,  on  the  result  of  »  hasty  snrvey 
of  the  Bayoa  La  Bompe.  and  Little  Tensas,  Louisiana.  The  object  of  the 
earvey  was  to  detbrmine  which  of  these  two  routes  was  the  more  desirable 
to  improve,  as  well  as  to  luuke  an  estimate  of  the  cost  of  the  improve- 
ment, with  a  view  to  give  an  unobstructed  navigation  ronte  between 
the  Teelie  and  New  Orleans  at  all  seasons  of  the  year. 

It  is  reported  that  the  richest  sngar  lands  in  the  TTnited  States  ue 
situated  on  the  Teche.  The  value  of  this  product  for  last  season  iso- 
tiinated  at  about  three  and  one-tbird  millions  of  dollars.  To  get  this  crop 
to  market  at  New  Orleans  it  must  come  by  rail  from  the  Teche,  a  dis- 
tance of  about  125  mileA,  or  it  can  come  by  an  all  water  route  from  the 
Teche  into  the  Atchafalaya,  Orand  T^ake,  Lake  Chicot,  Lake  Mongoo- 
lois,  bayous  La  Rompe  or  Little  Tensas  into  the  G-rand  or  Atachafitlfa 
river  again,  thence  into  the  Missii«si|>jii,  through  Old  River,  to  Ne> 
Orleans,  a  distance  by  wat*r  of  about  425  miles. 

The  railway  rate  on  this  sugar  is  said  to  be  20  centa  per  tOO  pounds, 
or,  say,  $4.48  per  ton ;  the  rate  by  river  is  about  15  per  cent,  less,  w. 
say,  $3.81  per  ton.  Notwithstanding  this  difference  iu  rates  in  favor  of 
the  river  route,  the  latter  ouly  carries  altout  10  per  cent,  of  the  totd 
product,  the  balance  being  carried  by  rail.  Why  the  river  route  witt 
its  cheaper  rate  should  ouly  transport  such  a  small  percentage  is  uot 
clearly  manifest.  There  is  ample  depth  of  water  to  carry  increased 
quantities,  but  it  is  believed  that  the  planters  prefer  to  pay  the  increased 
railway  rate  in  consequence  of  the  saving  in  time  iu  getting  their  prod- 
uct to  market.  By  the  river  route  there  is  generally  ouly  businesi 
enough  to  support  one  steamboat  the  year  round.  If  more  businea 
offered  at  paying  rates  there  are  |ilenty  of  steamboats  that  would  com- 
pete for  the  trade.  Should  either  the  Bayou  La  Bompe  or  the  Little 
Tensas  be  improved  it  \s  not  at  all  certain,  nor  even  probable,  that  the 
boat  or  boats  would  carry  any  more  freight  I  ban  at  present,  nor  that  the 
freight  rates  in  consequence  of  au  improvement  would  be  in  the  slight- 
est degree  reduced.  Looked  at  in  this  way,  it  is  difflcnlt  to  see  what 
commercial  advantages  can  result  fi-om  an  improvement  of  this  uavi)^ 
tion  route.  During  low-water  seasons  tbe  boat  might  make  a  littk 
better  time  lietween  terminal  poini-s,  but  the  chief  advantage  is  in  tki 
moral  effect  that  a  competing  ronte  is  available. 

Tbe  agents  of  the  railway  company  assure  me  that  the  water  rontt 
can  have  and  does  havenoett'ect  in  regulating  the  freight  rates  betweei 
competing  points  on  tbe  Teche  and  New  Orleans.  This  seems  plausibli 
when  it  is  considered  that  the  railway  company  carries  90  per  cent  d 
the  output  of  that  section  of  the  country. 

The  proiluet  of  tbe  Teche  country  (sugar  and  mohuses)  for  the  ye« 
1883~-'4  was  about  34,000  tons,  valued  at  about  tbreeand  one  third  mill 
ions  of  dollars ;  if,  as  reported,  we  assume  10  per  cent,  of  this  to  had 
been  marketed  by  ttoat,  the  saving  to  the  shipper  would  have  beei 
3,400  X  .07  cent,  or  $2,378  in  consequence  of  this  transportation  roat6 

The  planters  commence  t,})  ship  this  crop  early  iu  the  winter,  aud  bj 
the  middle  of  March  following  tbe  crop  is  generally  marketed.  Durin| 
this  shipping  season  tbe  river  and  bayous  are  generally  iu  a  good  boM 
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iog  stage,  and  do  not  need  any  special  improTement.  Daring  the  snni- 
nier,  vben  these  streams  are  low,  the  freight  rates  are  about  the  same  as 
ID  winter,  and  so  little  shipping  is  done  at  that  season  that  if  the  rates 
were  iocreaeed  it  woald  make  but  little  difference  at  the  eud  of  tbe 
year  in  the  aggregate  amounts  of  freights  paid.  t?!^ 

To  get  into  the  bayous  La  Bompe  or  Little  Teusas  from  New  Orleans 
boats  must  pass  into  or  out  of  the  mouth  of  Red  River.  In  low-water 
stages  there  is  sometimes  less  depth  of  water  at  the  mouth  of  this 
river  than  at  the  mouths  of  the  bayous  referred  to. 

M^)or  Stickney,  Corps  of  Engineers,  who  had  until  recently  charge 
of  the  Atchafalaya  Kiver  and  of  these  bayons,  cansed  instrumental  sur- 
veys to  be  made  of  the  river  and  bayous,  and  his  estimate  of  the  cost 
of  the  improvements  of  the  La  Koinpe  was  (38,734.80,  while  that  of 
the  Little  Tensas  route  he  estimated  to  cost  $23,160.  Lieutenant  Crosby, 
in  his  report  herewith,  estimates  tbe  La  Kompe  improvement  to  cost 
about  ClOfOOO,  and  the  Little  Tensas  improremeut  to  cost  itbout  $2,000; 
he  also  gives  preferences  and  reasons  for  improving  the  La  Kompe 
rather  than  the  Little  Tensas  Bayou.  The  reasons  for  the  discrepancies 
or  large  differences  iu  these  respective  estimates  are  due  to  the  difference 
iu  tbe  character  of  the  improvements  designed,  particularly  with  refer- 
euce  to  tbe  character  of  tbe  dams  projected  to  shut  off  tbe  side  bayous 
from  the  La  Bompe.  It  is  possible  that  those  designed  by  Lieutenant 
Crosby  may  answer  the  desired  purpose,  but  there  is  danger,  iu  con- 
sequence of  the  immense  volume  of  water  from  the  Mississippi  now 
flowing  through  Ihc  Atehafalaya,  that  if  these  side  bayous  be  closed 
tbe  river  may  break  out  above  or  below  these  dams,  and  cut  new  out- 
lets when  the  old  ones  shall  have  been  closed.  When  it  is  considered 
that  at  present  this  whole  country  near  the  La  Rompe  is  abi>ut  or 
nearly  8  feet  under  water,  and  that  only  occasionally  rare  small  patches 
of  land  can  be  seen,  it  will  not  be  at  all  surprising  tliat  the  bayou  should 
break  ita  batiks  whenever  they  may  liappen  to  be  weak.  The  bar  at 
the  month  of  the  La  Uompe,  according  to  official  reports  (Major  Stick- 
neyV,  1882),  is  supposed  to  cousist  of  sunken  logs,  covered  with  Mis- 
sissippi River  mud;  no  estimate  has  yet  been  submitted  for  the  removal 
of  this  obstruction.  It  is  almost  certain  that  should  the  dams  be  built 
on  the  smaller  outlets  of  the  La  Bompe,  and  the  banks  not  break  above 
or  below  these  dams,  a  scour  will  result  and  cause  a  deepening  of  the 
channel  in  the  La  Rompe,  but  this  scour  will  in  all  probability  not  remove 
sunken  logs  from  its  mouth,  and  hence  not  improve  the  navigation  to  the 
extent  desired. 

Again,  with  the  bead  of  the  Atehafalaya  open  and  taking  such  an  im- 
mense volume  of  tbe  Sow  of  the  Mississippi  River  through  it,  it  is  not 
at  all  certain  that  any  improvement  made  on  the  bayous  La  Bompe  or 
Little  Tensas  will  be  in  any  sense  permanent. 

Major  Stickney,  in  his  report,  printed  iti  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1882,  Part  II,  page  1410,  says: 

It  ia  evident  that  no  plan  for  iniprorinf;  the  Atcbnfalaya,  farther  than  thut  already 
meutiooed,  JB  worth  coiieideriuf!  until  BOiiielbing  dolinite  is  done  a*  "'-  "--   -"    — '  -' 
this  IB  intimately  cunnected  with  the  MiHrnssipj"  "■■  "-  -—~f.^—^ 
iiiendation  to  uiftke  nutil  the  MiMiasipiii  River  C 

With  these  views  I  fuUy  agree,  and  am  of  the  opinion  that  neither 
tbe  navigation  nor  commercial  interests  of  the  Teche  country  will  be 
materially  injured  by  deferring  any  improvement  of  the  bayons  La 
Bompe  or  Tensas  until  tbe  much  more  important  work  at  tbe  head  of 
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Atchafalaya  shall  have  been  dixposed  of.     WbdQ  tliis  has  been  dom, 
an  intelligent,  comprehensive  estimate  and  project  can  be  made  for  tin 
La  Roinj>e  or  Little  Tensas  if  required. 
ResiiectfuUy  submitted. 

W.  H.  Hecbb, 
Major  Engineen. 
The  Chief  op  Ehgineebs,  XJ.  S.  A. 

(Through  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers,  Snpenig- 
ing  Engineer.) 

(First  ll 


OPPICB  of  SuPEETISING  ENOmEER, 

JTcMJ  Orleans,  La.,  March  28,  1885. 
Respectfully  forwanied  to  the  Chief  of  Engineers  with  my  appronl' 
D.  C.  Houston, 
Lieut.  Cot.  of  Engineers,  Bvt.  Col.,  JT.  S.  A. 


e; 


.  T.  CROSBT,  CORPS  or  ENaiNiiBii& 

1. 

Office  United  Statbb  Enoinebr, 

A'mii  Orleiui$,  Lo.,  Marok  9,  18£. 

fill! :  I  bare  the  honor  to  report  M  follows  npon  asurvey  ofbajouH  La  Rompe  &Dd  lA- 
tie  Teiisaa,  made  under  ordera  from  Capt..  Thomas  Tnrtle,  Corps  of  EoKineera,  U.  8. 1. 
dated  New  OrleaDH,  La.,  Jannar;  23,  1865.  Thetw  onlera  roqaired  a  datenni nation^ 
comparative  cost  and  advantage  of  impn^Tiug  the  two  bayoos  named,  and  conaidenl 
«  navigation  routcis  between  Qrsud  Biver  and  Lake  MonKOulois,  a  part  of  tli 
throuttb  route  from  New  Orleans  M  the  Teehe.  In  compliance  with  fnrther  paDicnlai 
of  these  orders,  I  went  on  February  1  to  Boceland,  La.,  joiniog  there  the  snafc-bc* 
which  hod  been  working  dn  Baj-on  La  Fonrche,  and  was  now  to  be  removed  to  Bmj* 
Teolie,  serving  en  route  an  a  quarter-boat  for  the  sarvey.  The  tag  engaetMi  befonl 
left  to  start  on  fiatnrday  night  did  not  reach  the  snag-boat  nnlil  Monday,  op.  m.,h■^ 
ing  delayed  its  departure  until  Sunday  afternoon.  The  np-trip  was  immeaiat«Iy  t*- 
prising  up  the  La  Fourohe  into  the  Mississippi,  oD  the  Mississippi,  through  OH 
r  into  the  Atobafalaja,  down  the  Atchafalaya  and  Orand  to  Bayon  La  £iiii^ 
The  owner  of  the  tug  being  unwilling  to  trust  hia  boat  and  pilot  on  the  Atcho&lajL 
It  had  been  agreed  that  the  tug  should  only  give  us  a  safe  and  oonvenient  start  do* 
the  Atchafalaya,  the  rest  of  the  Jonmey  to  be  made  floating  with  the  oarreot.  Hl^ 
existing  conditions  been  known  this  would  not  have  been  attempted.  It  was  ooeoa- 
plished  with  much  laborand  through  some  danger.  We  reached  the  La  Bompea 
the  morning  of  February  10.  The  party  oonsiated  of  Mr.  Peter  Oliver,  sabovenK 
long  in  charge  of  the  boat,  five  men  of  uie  crew  previously  working  under  bim,  mJ 
ft  cook.  Among  the  men  were»ome  whose  eiperteuoeon  former  surveys  fitted  tbemfh 
the  rougher  work,  and  one  of  them,  Charles  Johnson,  served  well  as  a  roilmaji  andlfad^ 
man.  The  whole  country,  save  now  and  then  a  few  feet  along  the  banks  of  the  stnaiH 
was  found  covered  with  water,  frequently  to  a  depth  of  8  or  10  feet.  The  flood  wM 
lougbly  10  feet  above  low  water.  The  LaBompe,  9  miles  long,  is  bordered  by  adea* 
cypress  awamp,  an  edge  growth  of  willow  being  generally  found  along  the  baok.  I 
was  impossible  to  use  a  transit  or  level  in  the  ordinary  way.  By  chance  I  had  taka 
k  pocket  sextant  by  which  hoiizontal  angles  were  obtained.  The  telescope  of  the  tn» 
ait  was  separated  fToin  all  its  attachments,  and  when  used  with  the  sladiuro  reuri 
on  a  three-sided  rectangular  frame  of  wood,  through  the  longer  side  of  which  a  bcW 
awl  was  forced  into  a  tree,  thus  giving  support  to  telescope  and  frame.  Little  blocb 
were  tied  near  the  ends  of  the  telescope,  giving  it  a  flat  bearisg  on  the  sbort  aides  <■ 
the  frame. 

A  circular  board  was  attached  to  the  lower  levelinz-plate  of  the  level,  giving  a  Btf 
bearing  ou  the  tops  of  stumps  of  sa  wed-down  trees.  1  satin  a  skiff  or  on  bending  tnM 
when  takiufr  readings.  The  difficulty  nf  finding  straight  trees  for  fnniishiag  grtt 
itnmpa  as  rests  tor  me  level  and  vertical  snrfoces  against  which  the  transit  frant 
might  b«  lixed  cansed  the  loss  of  much  time.  Distances  were  measured,  in  part,  bf 
trJBugnlatiou,  in  port  by  direct  stadia  readings.     Generally  the  leveling  and  attidii 
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rods  were  kept  on  one  side  the  etreBin,  Instrnments  beinK  on  the  uther.  Thus,  the  di- 
leetljr  meaaured  sides  of  trianslea  were  those  urosoing  the  stream.  Under  such  con- 
ditions, it  will  be  understood  that  thn  survey  was  by  no  menaa  an  accurate  one,  bat 
iU  accoracj  is  quite  sufficient  for  the  purpose  in  view,  as  is  also  its  fullness  of  detail,  I 
tniBt.  No  meridian  lines  were  determined,  those  on  the  accompanying  niapi  being 
taken  from  b  low-water  aiirvey  of  the  aanie  retcifn  made  some  years  ago.  Aa  soon  as 
the  boat  had  reached  a  BtoppiiiK-p1<^<><  February  10,  I  established  three  gaugi^s,  dne 
near  the  boat,  about  midway  betweuu  the  head  and  mouth  of  La  Hompe,  one  at  its 
moulb,  one  at  the  uiouth  of  Li  ttl«  Tensas.  These  were  read  as  fre(|uent1y  oa  puwible, 
though  all  could  Dot  be  read  every  <lay.  Fortunately,  there  was  aliaoHt  mi  change  of 
stage  during  the  lirst  week's  work,  and  a  very  regular  uud  gradual  odu  later.  An- 
other gauge  wat  formed  at  the  lieodof  La  Boiiiiie.  RnwlingB  were  had  fruui  this  alao, 
and,  iudeed,  this  gauge,  with  informatiou  kindly  furnished  by  Mr.  Waterhuuse,  a 
resident  there,  furuiaheil  data  for  lixiog  a  zero  for  level  and  souudinji  readings.  The 
boat  remained  uu  bayou  La  Rompe  ttfleun  daya,  chauging  itti  position  twice.  Several 
days  were  lust  on  account  of  rain,  and  during  the  greati^r  part  of  the  working  time 
the  weather  was  very  disagreeable  by  reaaou  of  cold  miats.  The  Little  Teuaas  was 
reached  by  skiff  from  the  quarter-boat,  which  did  not  go  nearer  tu  it  than  the  month 
of  La  Bompe. 

BAYOU   LA    ROMPB. 

From  the  accompanying  tuap  it  may  be  seen  that  this  bayou  is  about  9  miles  long; 
is  of  snfficient  width  and  depth  throughout,  save  across  a  bar  formed  at  its  moutn. 
NiDet^en  hundred  feet  below  the  point  of  its  departure  from  Grand  Btver  1^  Bumpe 
r«ceivee  the  Little  Atchafalaya,  its  priucipal  affluent.  Within  the  next  2)  miles  three 
■oiall  bayous  fiow  in.  Hunligbt,  Spoiled,  and  Runion. 

Area  of  section  of  mouth  of  Litlto  Alchafalayti^is  2,447  square  fpet;  that  of  the 
otbers,  495,  492,  and  1,000  square  fi>i>t,  respectively.  In  Spoiled  Bayou  the  current  is 
scarcely  perceptible.  Near  the  head  of  the  third  mile  is  found  Bayou  Upper  Glenn, 
which  returns  about  half  a  mile  lower  down.  Its  sectioD  arita  at  the  head  is  350 
square  feet;  at  the  mouth,  1,012  square  feet.  After  leaving  the  La  Rompe  it  cod- 
ueots  with  some  of  the  lake  and  bayou  waters  to  the  west,  probably  an  outflow  from, 
the  Little  Atchafalaya,  aboTe  its  junction  with  the  La  Rompe.  This  relation  of  sec- 
tion areas  may  not  lie  maintained  during  low  water. 

A  few  hundred  feet  lower  down  Is  fonnd  the  head  of  another  outlet.  Bayou  Lower 
Glenn,  having  a  aection  ares  of  1,197  square  feet.  It.H  course  is  short,  its  wat«rs  being 
received  by  Lake  Long,  the  largest  outlet  found.  Its  head  is  near  the  beginning  in 
the  fonrth  mile,  and  has  a  section  area  of  3,9,'>4  square  feet.  About  If  mites  furaiet 
dowu  is  found  Devil  Chute,  a  connection  between  La  Rompe  and  Big  Tensas.  The 
La  Bompe  loses  a  considerable  amount  of  wat«r  through  tbe  chute,  which  has  a  sec- 
tion area  of  -2,816  square  feet. 

Two  other  outlets,  near  tbe  beglnningof  theseventh  mite,  have  eectioQ  areas  of  764 
and  723  square  feet.  One  of  these,  Pisant  Bayou,  retnms  to  the  La  Rompe  under  the 
name  of  Pisant  Bay,  about  1  mile  further  down-stream,  tbe  other,  Drift  Bayon,  join- 
tug  it  before  its  return.  Tbe  current  in  Pisant  Bay  is  much  less  swift  than  thai  go- 
ing out  through  Pisant  Bajfoa  and  Drift  Bayou;  its  section  area  is  1,123  square fuet, 
allowing,  therefore,  a  considerable  loss  of  water  as  compared  with  that  taken  off  by 
tbe  two  bayous.  Opposite  the  mouth  of  Pisant  Bay  begins  that  shoaling  in  the  Ijt 
Botnpe  which  obstructs  navigation.  An  inspection  of  the  &-footcnrve,  traced  on  ac- 
companying chart,  discovers  two  stretches,  one  of  1,100,  tbe  other  of  1,000,  feet,  along 
whicbalessdepth  than  5  feet  was  found.  One  of  these  stretches  is  lioyoud  the  month 
of  tbe  La  Rompe,  but  between  the  lake  shore  and  Cow  Island,  which  is  a  coupara- 
tively  recent  bar  formation,  now  oovered  by  a  growth  of  young  willows.  Only  sach 
part  na  oonld  be  se«n  during  the  high  stage  of  water  maintained  during  the  survey  is 
represented  by  the  shore-line  drawn.  At  low  water  about  twice  tbit  length  repie- 
•ented  Is  seen,  a  fact  made  evident  by  the  soundings.  I  Jndgo  that  this  island  or  bar 
Is  atill  growing  longitudinally,  since  the  willows  on  the  out«r  end  are  younger  than 
thoAe  ou  the  inner.  A  sballuw  channel  is  still  seen  between  the  inner  end  of  Cow  Isl- 
and and  Ihe  left,  or  east,  point  of  the  month  of  La  Bumpe.  The  water  along  this 
line  is  almost  without  motion. 

To  obtain  a  depth  of  5  fi^ut  over  the  bar  withinthe  La  Rompe  and  beyond  its  mouth 
to  deep  water  shown  by  the  soandingH,  and  thronghont  a  midih  of  60  feet,  the  re. 
luoval  of  about  200,000  cubic  feet  of  earth  ifill  be  required.  This  removed  material 
must  be  carried  an  average  distance  of  three-quarters  of  a  mile  before  reaching  the 
jeep  water  and  swift  current  found  in  the  narrow  portion  of  the  lake,  as  shown  on 
£be  chart.  To  effect  this,  and  also  to  prevent  further  deposit  in  tbe  same  uelghbor- 
hood,  I  think  the  following  work  eaffioient:  Acloung  of  Lake  Long,  Bayon  Lower 
aieun,  Devil  Chnte,  Pisant  Bayon  and  Bay,  Drift  Bayon,  and  the  channel  between 
Cow  lialand  and  Fine  Paint. 

Tbe  oloeing  of  the  latter  would  practically  change  the  mouth  of  La  Bonpe,  pUo- 
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iii|{it  st  the  oiitoreudof  Cow  Island  and  qnit«  neartheairift,  deep,  Iak«  cnrreDtsbt- 
fore  meutioaed.  The  cloaing  nf  the  ootlets  wnald,  I  think,  fully  donble  the  oa^t 
At  the  mouth.  The  cloeiiig  of  Fisaut  Bay  would  prevent  a  apivad  of  the  waters  tlxn 
when,  on  accoant  of  the  eloelngof  bayoua  Pisant  and  Drift,  there  wonld  be  no  infln- 
ing  cnrrent.  The  current  now  is  scarcely  perceptible  at  bieh  water,  and  I  bdienis 
leaaat  low  water.  I  caonot  make  any  close  calcnlatiou  as  to  the  rain  in  ontpnt.  twcuK 
I  have  no  velocity  measuremeiitH ;  these  were  not  attempteil  becanae  I  believe  tbt 
on  account  of  the  flood  the  velocity  relationa  were  an  different  from  those  maintiiBed 
at  ordinary  atHf^ea  as  not  to  be  aerviceable.  The  outlets  might  be  economicallj  clmd 
by  brnHh-dams  not  perfectly  Imperv  ion  a  to  water.  I  wonld  suggest  dams  conatnuttd 
hj  driving  serosa  each  atream  near  its  head  three  lines  of  piles  to  a  depth  of  &OBf 
feet  to  iV  feot,  according  to  depth  of  water,  and  at  iuteivals  of  4  feet,  center  toas- 
ter, Hnea  10  feut  apart.  Between  the  piles  of  each  tine  small  willowa  to  be  «oia 
thicklv  ;  between  each  two  rowa  briiBh  to  be  packed  as  tightly  as  possible  and  iM 
down  ^>y  horizontal  tojiping  piecea,  the  heads  of  the  piles  to  be  G  feet  above  low  wita. 
Ti>  aiwiHt  these  coustrnctionH  the  timber  should  be  felled  down-stream,  chokinglt, 


this  rhokiog  to  bealn  a  abort  iliatance  below  the  dam  so  that  the  piling  of  the  wiHr 
dne  to  fallen  timber  would  dimiuiab  pressure  against  the  dam.  The  few  spotirf 
land  visible  showed  by  irregularities  that  the  material  carried  ia  readily  de]ioait«d,eT)(T 


chance  ulislruction  having  caused  a  conatderable  mound  and  corresponding  depni- 
eion.  The  willow  islanda  a(  the  mciiilh  nftliiaaiid  other  bayous  dowing  into  thsW 
are  also  growing  rapidly  ;  I  therefore  believe  that  the  conatniotion  anggeated  voali 
be  efficient  to  oompletely  cloae  the  outlets  in  one  or  two  BeaBona.  It  is  probable  [tat 
B  bar  wonld  aoon  form  across  the  month  of  Pisant  Bay,  but,  were  the  work  OD^ 
taken,  the  process  shnnld  be  hastened  by  placing  some  sediment-catching  devinif 
light  character  along  the  line  desired  as  a  new  shore  line. 

The  channel  between  Cow  laland  and  the  point  seems  also  to  be  dimiaishinl  'm 
oioBS-sectiou,  but  should  be  stopp^  artiGcially.  ka  the  current  is  almost  impem^ 
ble  and  the  water  shallow,  a  light  brueh  couHtniction  will  be  anfflcient. 


for  plant  the  whole  work  can  be  done  for  about  (16,000.     Tbe  pile-driver  and  qntiM 
boat  now  on  Bavou  Coartableau  might  he  easily  transferred  to  this  work.     Pum  m 


In  all  about  TUO  piles  wonld  be  required ;  unless  a  large  sum  should  be  expenM 
'      ■  "le  wholework  con  bodonBforabout$16,000.    The  p"     ''  -         -- 

n  Bavou  C 
brush  are  to  be  had  on  the  gioaad. 

BATOU   UTTLK  TKNBAa. 

At  present  there  is  a  5-foot  channel  thronghout  this  bayon  and  the  bajr,  into  whjA 
it  broadens  about  a  quarter  of  a  mile  above  its  month.  The  width,  while  buIBcmA 
is  in  some  places  inconveniently  small.  The  cutting  down  of  about  one  bandied  tv- 
dering  trees  wonld  effect  an  improvement  in  this  respect.  I  wm  told  by  Hr.  WaO- 
honse  that  many  stumps  are  in  the  channel.  These  I  oould  not  locate.  The;  Ml 
probably  moat  numerous  in  the  bay.  Soundings  in  this  bay  show  scant  5  feet  ontt 
part  of  the  course.  Soundings  in  the  lake  near  the  month  of  Little  Tensaa  iudictf 
that  there  ia  danger  of  losing  the  present  &-foot  channel.  Two  other  bayoas  csir 
the  lake  near  this,  and  their  bar  formations  are  advancing  toward  its  month.  0* 
line  of  soundinga  not  far  diataut  from  the  mouth  shows  a  scant  5-foot  chaooel.  Cm- 
sidering  this,  however,  as  eufflcient,  there  ia  now  nothing  to  be  done  for  the  trafov*- 
ment  of  Little  Teuaas  save  tbe  cutting  down  of  trees  and  pulling  up  of  stniups.  k 
the  whole  length  of  tbe  bayou  ia  about  3  miles,  and  a  large  part  of  this  is  oettsi4 
clear,  I  think  ^,000  as  tuucb  tM  could  profitably  be  spent  on  this  streaun, 

COUPARISON   or  THB  TWO   RO0TEB. 

The  La  Rompe  offers  a  route  shorter  by  about  4  miles  than  that  given  by  LM 
Tensas,  a  difference  of  about  |250  per  year  in  the  running  expeuses  of  the  boat*  dV 
regularly  plying  to  the  Teche.     There  is  lees  danger  of  accident  in  the  La  Boo^ 

as  It  is  wider  aud  atraighter.  Its  course  across  the  lake  can  be  directed  toward  tk 
southern  outlet,  Bayou  Uhene,  in  such  manner  an  to  prevent  tbe  funnation  of  baa 
Should  the  shoaling  in  front  of  the  rnouth  of  Little  TensM  continue,  as  it  now  pror 
isea,  only  a  very  large  expnnse  could  rectify  matters.  Two  other  streams  affect  qnk 
considerably  the  lake  ciirrenTa  near  the  mouth  of  Little  Tensas,  aud  there  is  a  ma* 
broader,  aliallower,  and  longer  area  of  lake  between  it  and  Bayou  Cbeoe  than  tr 
tweeu  the  Utlor  anil  Bayou  La  Rompe. 

Lflokiug  lu  probuble  future  changes,  as  uow  indicated,  I  would  recoounend  the  i* 
provonieiit  of  La  Rumpe  rather  than  Little  Tensas.  CoDsidering  the  present  on^ 
this  recoiumvodation  would  be  revertted. '  A  few  years,  perhaps  the  next  lew  wal* 
may  develop  now  difflcultieH  in  the  Tensas  route.  Tbe  djffianlties  in  the  other  *I 
change  iu  degree,  scarcely  in  nature. 

Very  respectfully,  jour  obedient  servant, 

O.  T.  Cbosbt. 
JfirtI  ImmL,  Bnmutrt. 
M(y.  William  H.  Hbuer, 

Corps  of  Enginetrt,  0.  3.  A. 
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Office  United  States  Engineer, 

yea  Orlean;  La.,  March  17,  \e>&. 
SiB :  1  have  the  hoDor  to  make  b  report,  aupplomeotar;  to  that  conceroing  a  Borvey 
of  bayoua  1m  Bompe  KDd  Little  TeosM,  of  facta  ebowing  tbe  cuiumercial  iuteTent  in- 
volved in  tbe  qaestioD  of  toiproving  the  rout«  from  New  Orleans  to  Bujou  Tecbn. 
From  tbe  LoulBiaua  Sugar  Eeport,  18H3-'d4,  I  find  tbe  fallowing  flgnraB : 

raited  in  Techeparisb«« ponnda..     46,905,600 

te»  raised  in  Teobe  pariebea gallona . .      8, 532. 870 

46,905,600  poonda  engar  averaged  5  centa 83,  :)4&,380 

2,KW.W0  gallons  mofaaws  averaged  40  centa 1,013,148 

3,35»),436 
AltboQgh  some  rice  ia  raiard  In  tbe  same  section,  tbe  tigarea  above  may  l>e  fairly 
taken  as  represeutiDg  the  ontput  of  the  Teche  country.     No  Ggoresareat  band  show- 
ing the  value  of  urliclca  iriinurt^d  into  tbe  section,  liut  it  may  he  taken  aa  large,  Hinoe 
the  people  raiae  little  ela«  than  sugar. 

fi  StHtenjents  from  railroad  and  steamboat  sources  agree  in  showing  that  at  present 
tbe  HorgBD  Railroad,  running  through  tbisTeche  country',  handles  abont  nine'tentbs 
of  the  freight.  The  railroad  men  further  hold  that  on  account  of  the  length  of  water 
route  no  boat  can  live  in  the  trade  should  the  road  delermine  to  crush  it.  Several 
gentlemen  of  this  city,  larf^ely  interested  iuthe  sugar  trade,  SAtiert,  bnwever,  that  the 
existence  of  tbe  water  ronte  is  a  very  valuable  protection  against  extortion  on  tbe 
part  of  the  railroad,  and  consequently  deaire  an  improvement  of  that  route  as  affotd- 
ing  a  better  protection.  They  also  prefer  tbe  steamboat  as  having  a  much  mot«  con- 
venient point  of  delivery  in  New  Orleans  and  as  taking  better  care  of  live  stock  vbile 
{*  IraafltH. 

I  Since  my  retnm  one  of  the  officers  of  the  New  Iberia,  the  only  Tecbe  packet  nowreg- 
alarlv  rnnning,  informs  me  that,  aa  was  snggeated  in  my  report,  atumps  and  logs  are 
found  only  in  the  bay  of  the  Little  Tenaas  route,  while  overhanging  treM  give  some 
trouble  in  tbe  narrow  ports.  He  further  informed  me  that  the  DbatmotioD  at  moutb 
of  Old  Blver  sometimes  prevents  entrance,  bnt  tbat  the  moat  f^qnent  trouble  ooonra 
in  tbat  port  of  the  route  under  consideration. 

Very  Te*p«otfally,  yonr  obedient  servant, 

O.  T.  Crosbt, 
nrtt  UmU.  EnfiiuBn. 
Maj-  WiLUAH  H.  Hbukb, 

Corp»  of  Bngineeri,  U.  S.  A. 


prelihtnabt  exauinatiok  of  bayou  piebbe,  mississippi. 

Office  United  States  Engineer, 

Aeir  Or^fu,  La.,  October  27,  18S4. 

General  :  I^  respectfully  »ul>mit  tlie  folloviug  report  of  a  prelimi- 
nary examiuatioQ  of  Bayon  Pierre,  MissJBsippJ,  made  as  required  by  act 
of  Jaly  5, 1884.  Tbe  cxaniiuation  was  made  by  O.D.  AtiderBOD,8uperiii- 
teodent,  aud  tbe  followiug  is  bis  report: 

New  Orleans,  La.,  Oolober  16,  1884. 

Captain  :  I  have  tbe  honor  to  anbmit  thefollowingreportof  a  preliminary  examina- 
tion of  Bayou  Pierre,  Miaaitsippi ; 

From  the  bridge  of  the  Mississippi  Valley  Railway,  across  the  bayou  near  Port 
GiliHon,  for  a  distance  dowustreamof  5  or  6  miles,  the  stream  iseitremely  shallow  and 
tortuous,  Tull  of  obstructions,  auch  as  loga,  anags,  and  accumulated  drift,  rendering 
it  very  difficult  to  proceed  with  a  akiff,  and  then  at  the  rate  of  not  inure  than  1  mile 
an  hour.  Tbe  depth  of  wat«r  then  in creaaes  gradually,  and  tbeobatruutions  diminiah 
for  10  or  15  miles  farther  to  the  luoutb  of  Widow's  Creek,  which  is  10  miles  from 
tbe  moutb  and  about  6  miles  by  laud  and  a  good  road  from  Port  OibaoD.      At  the 
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moatli  of  tbis  creek  there  is  7  feet,  of  water,  and  allowiog  3  feet  for  backwater  no* 
eomiog  op  from  the  Mississippi  River,  will  give  a  permanent  depth  of  5  feet.  Froa 
thIsiHiint  down  the  dejilh  or  water  continues  to  incntaM  until  at  tbe  mouth  tbenii 
from  'H}  to  ^0  feet.  In  this  distance  of  10  milea  the  olistrnctiong  are  oomparatiTdr 
few,  and  may  be  easily  removed,  while  there  are  maDy  fiuo  reachea  a  mile  in  lenm 
and  eas;  eurrea  witb  one  exception,  and  at  this  there  is  ample  room  and  deptbrf 
water  for  any  ordinaty  steamer  to  turn.  The  area  ul'croea-aeclion  will  average  abool 
10(1  feet  at  the  bottom  oi  low- water  line,  aud  about  30(1  feet  at  the  top.  and  there  in 
very  few  oierbsitKingtreeB  which  nefd  to  be  diHturbed.  Tbe  bsnltB  will  avvragcIS 
or  'Jo  feet  in  height,  but  are  overflowed  to  some  extent  iu  time  of  uunsual  high  wtta 
in  tbe  Uissisaippi. 

Bayou  Plt'rre  from  its  mtinlh  to  Widow's  Creek  can  therefore  be  made  pennanentlT 
navigable,  with  a  depth  of  5  feet  ut  the  lowest  Ktaee,  and  at  comparatively  little  eeaL 

l;'Tom  there  on  up  the  logs,  snags,  and  drift  could  bo  cat  up  and  burned  duciog  tk 
dry  months  of  July,  Ani(U8t,  and  September,  and  for  the  balance  of  the  ye&r,  or  In 
eight  Diontbs  anybow,  tbe  backwater  from  Ibe  Uisaiasitipi  could  be  relied  on  t«  (M 
auy  verael  drawing  O  feet  in  safety  to  tbe  railroad  bridge  and  even  to  tbe  liudingri 
Port  GiheoD. 

Theif  have  been  no  boats  on  this  stream  aiDcelt;6T;  but  prer ions  to  that  time  slcsa- 
boala  with  a  capacity  fur  t!,.'iO0  hales  of  cotton  often  came  to  Port  Gibson,  ftnd  ima*- 
diately  ufler  the  war  Government  IransjiortH  rau  up  this  far. 

The  country  ou  both  sides  in  un<ler  cultivation,  cotton  beinx  tbe  principal  product 
and  of  aupvrior  quality.  Aloug  the  lower  portion  of  the  bayou  coosiderable  cypm 
and  while  oak  is  taken  out.  Tbe  extent  of  conntry  tributary  to  this  bayou,  and  wbid 
wonld  be  hcuttited  by  its  improvement,  embraces  about  200,000  acrea  of  whit  ■ 
claimed  to  be  the  best  cotton  land  iu  tbe  South. 

Tbe  commerue  of  this  region  amounts  now  to  at  least  $2,000,000,  of  which  Port  G» 
aoD  receives  aliout  one-ball',  the  uther  half  having  beau  diverted  to  other  points ki 
railroads.  No  doubt  tbe  greater  portion  of  this  lost  trade  wonld  be  restored  ly  It* 
improvemeot  of  Bayou  Pierre,  as  tbe  people  generally  prefer  shipping  and  reodfiig 
freight  by  water  on  account  of  the  economy. 

Port  Gibson  has  an  oil-mill  in  operation,  with  a  capacity  forcntshiog  4,500  tonirf 
eotton-seed  annually,  and  also  a  cotton  factory  of  3,300  spindles  mod  to  commaoa 
operations. 

There  is  a  steam  cotton-gin  on  the  White  Hall  plantation,  itear  the  month  of  tk 

Very  respectfully,  your  obedient  servant, 

C.  D.   AMDUtBOV, 

SMperim  tatdaU. 
Gapt.  THoH&a  Turtle, 

Corpt  of  Engin«tr»,  U.  S.  A. 

From  tbe  infonnatloQ  here  obtained  antl  presented,  I  believe  Bayo 
Pierre  to  be  wortliy  of  improvement,  to  tbe  extent  of  removing  tht 
BQiiken  logs,  snags,  orerhangingtrec^,  &c,  mentioned  as  obstroctions  V 
navigation,  and  I  wonldrecommendthat  a  survey  of  tbe  bayou  bemadt 
For  Uie  improvement  wbicli  seems  at  the  present  desirable,  I  think  ai 
instrn mental  survey  not  necessary,  and  I  would  limit  the  examination  B 
an  enumeration  of  the  obstructions  to  be  removed  for  the  pnrpoee  4 
making  an  estimate  of  cost  for  the  information  of  Congress. 

The  cost  of  sucli  examination  as  is  here  recommended  voald,  I  esc 
mate,  not  exceed  $230, 

Tery  respectfully,  your  obedient  servant,  « 

Thomas  TtTKTLB, 

Captain  of  Mnginbun, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineerg,  U.  8.  A. 


EXAMINATION  OF  BATOU  PIERRE,  MISSISSIPPI. 

This  work  was  in  charge  of  Capt.  Thomas  Turtle,  Corps  of  Engineen 
until  February  12, 1885^  aud  in  charge  of  M^.  W.  H.  Heaer,  Corps  rf 
Engineers,  since  that  time. 
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In  compliance  with  section  9  of  the  river  and  harbor  act  of  Jaly  6, 
1884,  tbe  following  examinations  of  Bayou  Pierre  were  made. 

The  first  examination  was  made  under  the  direction  of  Oapt.  Tliomas 
Turtle,  lately  in  charge  of  tbe  work,  by  his  assistant,  Mr.  U.  D.  Ander- 
Bon.    •    •    • 

As  DO  estimate  accompanied  the  report,  and  the  work  was  transferred 
to  my  charge,  I  concluded  to  make  a  personal  exainiuatiou  before  mak- 
ing any  recommendation  or  attempting  any  estimate  of  the  cost  of  tbe 
improvement.  A  personal  examination  of  the  bayoa  from  its  mouth  to 
tbe  railroad  bridge  crossing  near  PortOibRon,  La.,wasaccordiDgIy  made 
on  Jnne  23, 18H5.  Port  Gibson,  Miss.,  is  situated  on  one  of  the  forks  of 
tbis  bayon,  tbe  other  fork  joining  this  one  a  few  miles  below  Port  Gib- 
Bon,  and  the  two  then  form  what  is  known  as  Bayou  Pierre,  which  ex- 
tends from  the  neighborhood  of  Port  Gibson  in  a  circaitons  course  to 
the  Mississippi  River,  into  which  itemptiesat  what  was  formerly  feuowD 
as  Brunuisburg  Lauding,  Miss.,  a  distance  by  bayou  tVom  Fort  Gibson 
of  about  20  miles,  more  or  less. 

Before  and  daring  tbe  war  Port  Gibson  was  a  thriving  town,  and 
handled  all  the  cotton  for  shipment  that  was  grown  in  that  section  of 
tbe  cduntry,  and  which  at  that  time  is  said  to  have  exceeded  16,000  bales 
per  auunm. 

Steamboats  formerly  ran  there,  and  one  went  np  tbe  bayou  as  late  as 
1876.  Tag-boatB  occasionally  come  into  the  bayou  for  10  or  12  miles 
above  its  month,  and  one  has  been  in  the  bayou  within  the  past  year  to 
tow  up  a  coal  barge  to  one  of  the  plantations.  Tbe  bayou  is  liable  to 
fi-esbets,  and  dnring  such  freshets  an  immense  quantity  of  drifts — log, 
trees,  &c. — is  carried  down  tbestreara,  tearing  a'wayportlonsofitsbanks, 
and  carrying  away  additional  trees,  some  of  which  lodge  in  mid-stream 
and  others  fall  in  from  either  bank,  forming  obstructions  and  rendering 
the  bayou  almost  impassable  except  forskiffs.  Bars  form  around  these 
sunken  logs,  and  were  there  an  ample  stage  of  water  in  the  bayou,  ou 
account  of  the  obstructions-  in  the  stream  it  would  be  impossible  for 
even  the  smallest  steamer  to  navigate  tbe  bayou  more  than  10  or  12  miles 
above  its  mouth.  What  the  rates  of  freight  on  cotton  were  by  boat  from 
Port  Gibson  via  Bayou  Pierre  to  New  Orleans  I  conld  not  ascertaiu. 
People  were  getting  extraordinary  high  prices  for  their  cotton,  and  did 
not  care  much  what  the  freight  rates  were ;  in  fact,  1  was  assured  they 
did  not  even  ask  about  freight  rates.  Then  the  bnata  ceased  coming, 
possibly  on  account  of  tbe  bad  condition  of  the  bayou,  and  a  short  rail- 
road, 7  or  8  miles  long,  was  built  to  Grand  Gulf,  a  landing  on  theMissis- 
»ipi»i  Kiver.  The  freight  rates  on  cotton  shipped  by  this  route  to  New 
Orleans  wereabout$2per  bale,  of  which  the  railroad  company  got  about 
one-half;  the  steauboat^i  running  from  there  to  New  Orleaus,  over  200, 
miles  by  water,  got  the  other  half.  Then  a  railroad  was  built  ftom  Vicks- 
burg  to  Port  Qibsou,  and  dually,  less  than  twoyearsago,  was  extended 
to  New  Orleans.  This  road  also  purchased  the  short  line  to  Grand  Gulf 
and  ceased  to  operate  it.  This  road  is  reported  to  charge  for  carrying 
cotton  from  Port  Gibson  to  New  Orleans  jl.75  per  bale,  while  the  river 
rate  or  railroad  rate  from  Vicksburg.^O  miles  farther  from  New  Orleans 
by  rail,  is  reported  to  he  only  65  cents  per  bale. 

The  consequence  is,aA  there  is  no  other  way  to  ^et  products  into  and 
out  of  Port  Gibson  except  by  this  railroad  route,  the  merchants  and 
planters  here  have  to  pay  more  than  double  as  much  for  freights  as  those 
iu  other  localities  having  competition  or  water  transportation.  As  a 
result,  Port  Gibson  has  declinei)  iu  prosperity,  and  much  of  her  trade 
has  sought  more  favored  localities.  It  is  for  these  reasons  that  Che  peo. 
91  B 
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pie  ill  the  vicinity  of  thia  town  desire  to  see  Bayon  Pierre  reopeaed, 
tbiDking  that  some,  at  least,  of  their  former  prosperity  may  be  rest<Hed 
to  them. 

At  Port  Gibson  dnring  low-water  stage  tlie  bayon  is  about  60  or  70 
feet  vide,  and  is  Lardly  ctipable  in  placf »  of  floating  a  skiff,  but  in  fresh- 
ets the  baj  ou  has  rifen  at  tbis  point  as  much  as  27  feet,  and  tbeo  bocoma 
almost  a  torrent.  The  road  is  crossed  by  a  suspeoeion  wagon -briilge 
roadway  27  feet  above  surface  of  water  at  low  stage.  For  4  or  5  milts 
bftow  this  bridge  the  bayou  is  very  crooked  and  shallow,  in  fact  not 
navigable  except  for  ski&k  At  this  point,  about  2  miles  below  I'oit 
Gibsou  by  land,  about  G  miles  by  bayou,  tb>;  bayou  is  crosseil  by  aa 
Iron  radway  bitdge,  whose  roadway  is  about  30  teet,  more  or  leas,  abuv* 
the  snrlace  of  low  water.  The  bridgi*  b»s  uo  draw  in  it,  and  only  \aat 
winter  another  wooden  bridge  in  the  same  locality  was  undermined  aod 
watihed  away  during  a  freshet.  In  the  next  3  or -4  miles  below  the  rail- 
way bridge  the  Itayou  widens  a  trifle,  but  is  very  crooked  and  slialloT, 
having  at  present  stage  a  least  depth  of  2  feet  in  it,  and  is  bo  obstructed 
by  snags,  drift,  snnken  logs,  and  bat's  that  it  is  unnavigable  for  my 
thing  much  larger  than  a  skiff;  besides,  sonie  of  the  bends  are  so  shar;L 
that  were  the  obstructions  removed  it  is  doubtful  if  a  email  steamer 
could  make  the  required  turns.  For  the  next  6  or  7  miles  lower  do»i 
the  bayon  is  in  better  condition  so  far  a«  bends  and  obstructions  an 
concerned;  but  iu  this  distance  there  are  over  live  hundi'ed  leanin; 
trees,  about  thirty  fallen  trees,  eighteen  or  twenty  visible  snags,  and 
about  ten  piles  of  accumulated  drift,  which  wouh)  have  to  be  removed 
to  make  the  stream  apparently  navigable.  It  is  also  probable  that  tha 
amount  of  sunken  logis—of  which  no  part  was  visible  at  the  preeeu 
stage  of  the  bayou — that  would  have  to  be  removed  to  make  good  navi- 
gatioti,  would  largely  exceed  tlie  unmbei'  of  visible  snags.  The  least 
depth  of  water  found  iu  this  stretch  of  bayou  was  5  feet,  but  this  wai 
because  the  bayou  was  not  carefully  sounded,  and,  moreover,  was  dni 
to  backwater  coming  up  the  bayon  from  the  Mississippi,  which  WH 
said  to  be  30  feet  above  its  lowest-water  stage.  What  the  actual  con- 
dition of  this  part  of  the  bayou  would  be  at  extreme  low  water  stage  rf 
the  Mississippi,  and  no  freshet  iu  the  bayou,  cau  only  be  coDJectut«d. 
BoKtmen  tell  me  it  is  impassable  for  a  skiff. 

Iu  the  next  10  or  12  miles,  which  carries  us  down  to  the  mouth  of  tbi 
bayou,  the  stream  varies  from  150  to  200  feet  in  width  ;  the  top  of  tkt 
banks  are  from  7  to  10  feet  above  the  surface  of  the  watei* ;  the  banki 
and  shores  are  densely  timbered ;  there  are  uo  very  sharp  beads,  and  •■ 
ample  depth  of  water  at  low  stages  for  navigation  purposes.  There  an 
a  few  ledfies  of  soft  rock  cropping  out  of  both  banks  which  probably  ex- 
tend across  the  bottom  of  the  bayon.  bat  as  the  depth  of  water  ova 
them  at  ordinary  stages  is  am|)le,  they  are  not  obstructions  to  uavigt- 
tioD.  In  this  stretch  of  bayou  there  were  counted  sixty-nine  snags,  logs, 
fallen  and  overhanging  trees  to  be  removed.  With  theseout  of  the  vsy 
there  would  always  be  good  navigation  np  to  the  mouth  of  Widow'i 
Creek. 

Dividing  the  bayon  up  into  sections,  calling  the  first,  10  miles  abon 
the  mouth,  the  lower  section;  the  next  7  miles  the  middle  section ;  and 
that  portion  above,*3  or  4  miles,  np  to  the  railroad  bridge,  the  apftt 
eectiou,  it  can  be  seen  that  at  the  present  stage  of  water  iu  the  Uistus- 
sippi  there  is  ample  depth  of  water  to  float  a  steamboat  np  to  the  beard 
of  the  midille  section.  This  stage  of  water,  it  is  snid,  can  be  counted  od 
foe  &om  five  to  six  months  iu  the  year,  and  would  ouJy  require  the  re- 
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moral  of  aix  hundred  to  neven  hundred  of  such  obstructions  as  are 
mentioned  id  thU  report.  It  is  difficult  tx>  make  a  close  estimate  of  tlie 
cost  of  removJDg  those  obstructions,  but  judf^iug  from  another  work  of 
similar  character  which  we  are  doing  b,v  hire<l  labor  in  Louisiana,  I  esti- 
mate the  cost  of  this  work  approximately  at  $20,000.  If  the  lower  sec- 
tions only  were  improved  it  would  not  be  of  much  benefit  to  Port  Gib- 
son aud  vicinity,  for  the  reason  that  the  planters  living  iu  thiH  section 
now  ship  their  cotton  and  get  their  supplies  via  nearest  landiiiffs  on  the 
Mississippi  River,  and  the  hanliii};  of  cotton  and  supplies  from  the  head 
of  this  secrion  to  Port  Gibm-u  overland  on  such  miserable  roads  as  are 
found  would  cost  nearly  or  quite  as  much  us  to  haul  them  to  and  from 
the  Mississippi  Kiver.  The  middle  section,  if  improved,  would  ernible 
boats  to  come  to  within  about  1  or  5  miles  of  Port  Gibson,  and  only 
require  a  cartage  of  about  this  distance  for  cotton  and  supplies  to  fiud 
water  transportation. 

AssumJut;  tlie  rate  of  freight  to  Kew  Orleans  by  water  transportation 
with  the  bayou  improved  to  the  head  of  the  middle  section  of  the  bayou 
to  be  the  same  as  it  now  is  from  Vicksburg,  say  «fl  cents  per  bale,  it 
becomes  a  (|uestioD  to  the  merchant  of  what  it  will  cost  to  carry  cotton 
and  other  freight  in  carts  ov^-r  4  miles  of  miserably  poor  roads  to  And 
water  transportation.  If  it  costs  91  per  bale  to  cart  this  freight,  noth- 
ing is  saved  by  improving  the  bayou;  if  it  costs  less,  the  difiereuce 
between  the  cost  of  cartage  and  (t  per  bale  is  the  amount  of  beuedt  that 
ought  actually  to  accrue  to  the  merchant  or  planter. 

The  upper  section  of  bayou  caunot  be  improved  except  by  dredging^ 
and  snagging,  and  at  a  very  great  expense.  It  is  ronghly  estimated 
that  to  cut  a  channel  40  feet  wide  by  5  feet  deep  in  this  additional  3 
miles  of  bayou  will  cost  over  $;tO,OlPO,  The  dredged  material  would  have 
to  be  carried  on  top  of  the  high  banks  at  great  expense,  aud  it  is  be- 
lieved that  the  bottom  of  the  bayou  in  this  upper  aection  is  a  network 
of  snags. 

The  estimate  is  probably  under  what  it  would  actually  cost  to  make 
the  channel  navigable,  and  it'  it  were  made  navigable  over  this  stretch 
to  the  railroad  bridge  it  would  still  require  about  2  miles  of  cartage  to 
reach  water  transportation.  If  any  of  the  improvements  herein  out- 
lined were  made  it  would  only  afford  navigation  for  from  six  to  eight 
moiitha  in  the  year  and  be  dependent  upon  the  present  stage  of  water 
in  the  Mississippi  Eiver.  Assnming  it  to  be  a  fact  that  an  average  of 
10,000  bales  of  cotton  are  handled  annually  at  Port  Gibson  and  that 
the  return  freights  in  the  way  of  supplies  are  fully  as  great  as  the 
out  put,  this  would  make  the  freight  handled  here  tJie  equivalent  of 
20j000  bales  of  cotton. 

With  water  competition  to  Port  Gibson  it  is  barely  possible  that  the 
freight  mtes  might  be  reduced  $1  per  bale,  bat  it  is  more  probable  that 
this  reduction  would  not  be  less  than  50  cents  per  bale.  On  this  basis 
the  saving  on  freight  alone  wonld  be  (1 0,000  per  year.  If  the  estimated 
cost  of  the  removal  of  the  obstructions  mentioned  in  the  two  lower  sec- 
tions, viz,  9-0,000  be  correct,  and  it  is  believed  that  the  estimate  is  lib- 
eral, then  it  seems  to  me  that  the  improvement  would  add  greatly  to 
the  prosperity  of  Port  Gibson,  in  fact  to  all  that  portion  of  (JIailrarne 
Conuty,  Mississippi,  bordering  on  the  bayou.  In  this  connection  it 
seems  to  be  eminently  jiroper  that  as  the  portion  of  the  bayou  examined 
for  improvement  lies  entirely  within  the  county,  that  the  coanty  or 
State  of  Mississippi  would  be  justiUed  in  making  the  improvement  io- 
8t«ad  of  asking  the  United  States  to  do  it  tbr  them. 
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From  the  ezaminatioo  aod  ffutte  stated  I  believe  the  bayon  to  be 
worthy  of  improvement  to  tbe  esteut  of  removing  tbe  obstruciions  in 
its  lower  two  sectioiiH,  or  say  16  miles  above  its  mouth,  at  an  estimated 
coat  of  tMiOOO. 

The  iiuprovemeiit,  if  made,  will  be  of  local  benefit  only,  will  not  be 
permanent,  onKbt  not  in  my  judgment  to  be  considereU  a  NatioDil 
work,  and  is  certainly  not  a  public  necessity.     No  survey  is  required. 

I  append  a  table  of  statisticH  furnished  by  tbe  members  of  the  board  of 
mayor  and  aldermen  of  Port  Gibson,  Miss. 

Kespectfulty  submitted. 

W.  H.  Hbueb, 
Major  of  J-Jngineen. 

To  the  Chief  of  Bngineees,  U.  S.  A, 


We,  the  aDderaigaed  mem'bere  of  the  board  of  mayor  and  aldeniien  of  the  t«wD«f 
Port  Gi1<8on,  iMjauty  of  Claiborne,  State  of  HiaaiBsippi,  learning  that  yon  ore  bm 
iiodeT  matructiona  of  the  Goveromeut  to  make  eiaiuinatiou  of  tbe  Bayon  Pierrr,  ui 
t«  make  report  of  the  practicability  and  coat  of  niaking  said  stream  unvigAble  fie« 
said  town  to  the  point  where  the  same  emptie*  into  tbe  Miiwissipiil  River,  a  diitaiis 
of  from  25  to  '^  milea,  would  respectfully  ask  tliat  you  forward  wilb  your  report  ik 
following  tahle  of  atatistica,  to  wit : 

(1)  Said  town  of  Port  Oilison  waa  inuorporated  a«  early  as  1803,  and  in  situslrd  et 
the  hanks  of  Mid  bayou  S  miles  Aae  east  from  tlioMiai>isaippi  Giver,  &ad  S5  or  38  mils 
from  the  mouth  of  said  bayou.  In  1832. by  acL  of  CooRross,  it  wbh  made  aji  bdit] 
port,  with  Natchez  aa  a  central  office  for  tlie  collection  ofcuHtoms.  From  the  timeii 
was  declared  a  port  of  entry,  until  its  conneclion  wilb  Grand  Gnlf,  on  tbe  Missiwipil 
Blvor  by  railway  in  1857,  a  large  number  of  side  and  stem  wheel  MeaDiere,  t^Kelha 
with  scows  and  Sat-boata,  made  regular  weekly  trips  up  the  Bayou  Pierre  to  nil 
towu,  for  from  eight  to  nine  mouths  during  each  year.  The  records  at  Waahingta 
ongbt  to  show  tbe  port  collections  if  they  have  been  preserved. 

(2)  Said  bayon  waa  declared  a  navigable  stream  by  act  of  Congress  in  ITt^  ui 
ftgalD  in  1798.'  InltHTlhedateuftbeadmisniotiof  MississinpiasaStateintolheUniM. 
CoDgreaa  specially  reserved  eicluBiTejnriedicliou  over  all  navigable  streams  in  oil 
State,  which  were  so  by  nature  and  noioh  hod  beeu  declared  such  by  previouB  actsd 
Congress.  Under  varions  acta  of  the  Legislaluro  from  Ie'.29  to  l!MI,  said  bayon  ■« 
kept  opened  and  cleared  of  obstruct  J one.  And,  in  1941,  part  of  tbe  fund  arisingfroa 
the  fiO0,noo  acres  of  lands,  made  by  Conj:;res«  for  internal  Improvements  waa  applied 
to  this  pun>oae.  During  all  this  time  tbe  entire  trade  of  I  he  town  Of  Port  Gibson  tU 
the  coDutry  for  50  miles  east  of  it  for  eight  ur  nine  months  in  the  year  was  canict 
on  by  tbe  boats  plying  beiwet-n  said  town  auit  the  month  of  said  bayon.  ThecoD- 
etnictinn  of  tbe  Port  Gibson  and  tbe  Oraud  Oulf  Railroad  suspended  this  trade  ii 
1857.  During  tbe  late  war  iron-nlad  gun  boats  steamed  un  said  baynu  to  wilhb 
'i  miles  of  said  town,  aud  snccessfnlly  encountered  a  land  battery  planted  on  ibi 
Sprott  bluSs,  just  below  tbe  railroad  bridge. 

(3)  Tbe  Port  OiliNon  and  Grand  Gulf  Rmlroad  has  within  the  last  three  years  cea*J 
to  optrate  lietween  this  place  and  Grand  Gulf,  having  bi^n  absorbed  in  the  Lonitvillt 
New  Orleans  and  Lonisiana  Railroad  Company.  The  bayou  now  ucmIh  cleaning  oui 
If  this  be  done,  and  it  be  kept  open,  wat«r  cum  petition  will  give  the  j>eopleof  said  to«i 
and  county  a  Hiire  means  of  forcing  cheaper  transportation,  while  it  increaw*  tb 
market  conveniences  of  tbe  people  mure  than  100  per  cent.  The  Bayou  Pierre,  fcim*^ 
by  the  conUiience  of  Its  Nurrh  and  Snnth  liirk->,  flows  between  Port  Gibson  and  da 
HiHSJHsippi  River.  Frnnithejiinotionof  its  fork  to  its  mouth  it  isnot  fordableatsn.' 
seasou  of  tbe  year,  nor  is  there  any  bnt  a  railroad  hriilge  across  it.  Even  if  then 
were,  there  is  now  no  lanrling  on  tlie  Mississippi  Biver  accea^iilite,  by  woKons  or  ni' 
roads,  from  the  mouth  of  the  Itig  lllaik  River  to  the  njouth  of  the  Bayon  Pierre.  Tba 
the  advantHgos  of  ihe  Missii-ailipi  Biver,  ri  miles  west  of  tbe  town,  are  lost  to  us. 

(4)  S41d  Bayon  Pierre  bai  iis  iouice  in  l^iiatern  Copiah  Connty  and  drains  a  Iwff 
area  of  country  between  tlie  Foail  iiud  Mi-isiB«ippi  rivura.  Following  its  meandering 
It  hasa  Sow  from  its  source  lo  its  mouth  of  nearly  IdOuiiIcs.  Two  miles  Trout  Pob 
GibHon  it  divides  into  two  forks.    The  North  Fork  is  the  larger  of  the  two  and  cat 
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euilx  be  made  iwvifcable  from  tbe  Hissiwippi  to  "Grind  Stone  Ford,"  *  distnnce  of 
About  40  mllM  following  tbe  conraee  of  tbe  bayoD.  It  Bows  thronKh  a  rich  and  pro- 
dnctWe  conntry.  The  South  Fork  flows  to  Port  Gibson  and  can  be  mode  navigable 
Ut  said  plaue  for  eight  or  ten  months  in  the  yrar,  especialiy  as  tbe  bacli  water  from 
the HiraiHSippi  flila  (he  bed  of  thesame  totbedepthol'SorlOfeetforfiTeor  six  mnntha 
Id  tbe  year.  Below  its  forki  tbe  bayuu  is  watered  by  many  small  Iribntaries,  and 
above  ita  forks  variuus  Htreama  flow  into  it  from  the  north  and  south  sides. 

(5)  The  county  of  Claiborne  baa  an  area  of  460,000  acres.  All  of  this  territory  is 
affected  directly  and  imlirertly  by  the  Bayou  Pierre  and  its  two  forks.  Abont  1G0,0D0 
acres  of  it  is  oiieu  land,  while  the  timbered  lands  afford  material  of  ^reat  commercial 
value,  which  can  find  no  hifcbway  lo  market,  except  through  water-crafts,  and  dowa 
said  bayon  and  its  forks.  The  population  of  ^aiil  county  ol  Claiborne  ii>  about  18,000, 
and  of  said  town  about  1,500.  The  asseswd  valoatioii  of  the  real  and  personal  prop- 
erty,  as  shown  by  lastsssrwment,  is  abont  $3,000,000,  while  that  of  said  town  is  about 
t5tNi,0U0.  There  are  1,600  farms  in  said  county  with  about  130,000  acn's  of  improved 
land,  while  the  value  of  live-stock  reaches  al)out  t^OO.OUO.  The  esl.ininled  valne  of 
all  piodnclB  is  about  |1, 100.000.  Two  railroads,  to  wit,  the  LoiilMville,  New  Orleans 
and  LiOniBiauB  Kailroad,  and  the  Natchez,  Jackson  and  Collilnhns  Pailroud  pass 
throaf^h  the  counties.  The  first  is  a  trutikway  with  a  monopoliatio  power,  which 
the  directurs  are  using  to  the  disadvantage  of  tiade  in  said  county  by  discrimina- 
tions. It  costs,  for  instance,  to  secure  the  transportation  of  one  bale  of  cotton  to 
market  over  Ihio  route  SI. 75,  while  it  never  cost  by  the  Grand  Gulf  roDle  before  the  con- 
strnclion  of  aaid  road  more  than  (1.50.  and  Hoiuetimpsas  lowas$l.  Prom  Vicksburg, 
which  is  30  miien  further  front  the  market,  they  Nhip  cotton  from  65  centa  to  |1.  The 
Natchez,  Jack siiQ  and  Columbus  Kitilrood  ia  a  local  route,  conneclin);  ut  Harriatou  in 
JeflVrson  County  with  the  New  Orleans  and  Louisiana  Railroad,  and  at  Jackuon.  In 
Hinds  County,  nitbtliu  Illinois  Central.  Thus  competition  is  throttled,  and  our  people 
are  compel  led  tonubmitto  iiDTi'iv>onuble  oinetions.  The  opening  of  tbe  Bayon  Pierre 
will  enable  ns  to  brinR  to  our  assiataiice  the  natural  avenuea  of  trade,  aiid  will  en- 
able ns  to  procure  bettor  terms  for  the  transportation  of  our  prodactaand  commercial 
ezrhnnites. 

(6)  Tbe  town  of  PortOibxoa  is  tbe  county  sit«  of  Claiborce,  and  stands  at  the  head 
of  naviffuiioti  of  tbe  South  Fork  of  Bayon  Pierre.  It  is  an  important  trarling  point, 
with  39  busineas  honscs,  in  full  operation.  It  drawn  to  H  trade  of  adjacent  coun- 
tries, with  Horne  little  ftom  the  State  of  Loniaiana.  Its  merchant*  do  an  aggre- 
gate bnaioess  annually  esceeding  (1,000,000;  and  pay  for  freight  bninght  over  the 
vail  na  routes,  to  say  nothing  of  passenger  fare,  nearly  (40. (KH)  perannnm.  It  ahips 
bet «  e.n  10,000  .tnd  15,000  bales  of  cotton,  besides  small  ifuantities  of  other  produce. 
And  Its  total  transportation  takes  of  every  nation,  including  travel  and  shipiuents  to 
and  from  same,  agiiregatu  close  to  (60,000.  It  has  two  thriving  colleges  with  an  at- 
tendance of  from  50  to  100  students,  to  say  nothing  of  its  fine  common  schools,  with 
almost  as  large  an  attendance  as  said  colleges. 

There  are  8  churches  representing  nearly  every  denomination,  with  a  synagogue 
ID  contemplation.  Its  residences  are  numerous,  comfortable,  and  well  kept,  with 
paved,  shaded  xtreets,  haiidioine  yanis,  and  gardens. 

(7)  In  addition  to  the  trade  which  would  tand  passage  over  said  bayon,  from  said 
town,  and  from  the  county  at  large,  the  future  growth  of  the  town,  coupled  with  a 
large  cotton-seed  oil  mill  now  ougnged  in  Huccessfnl  competition  with  other  mills  in 
this  and  other  States,  and  nith  a  uisgiiiHcent  cotton  mill,  the  buildings  of  which  are 
now  receiving  the  machinery,  there  can  be  no  doubt  but  that  the  Mississippi  Blver 
paeketa  will  enter  boal«  In  the  Bayou  Pierre,  the  moment  it  is  declared  navigable,  to 
comgiete  with  our  railroads  for  the  trade  of  Port  Uibeon,  and  the  coontry  Mljaeent 
thereto. 

Reapectfnily  anbmitted,  with  tbe  earnest  request  that  you  embody  this  stattaticat 
grouping  of  facts,  connected  with  the  subject  of  your  inveatigation,  in  your  report 
to  tbe  iMpartment  under  the  instrnctiona  of  which  you  are  acting. 
[SKAL.]  James  Wetrbsox, 

Jfa^M-  of  Port  GOimm,  JfiM. 
L.  T.  Nkwman, 
Wm.  Cabn, 
J  A.  Shkkve, 
J  AS.  McRa, 

AlderwttH. 
To  H^.  W.  H.  Hkukr, 

JJniUd  Statu  Jinginetr, 
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preliminary  examination  of  natalbany  river,  louisiana. 

Office  United  States  Enqinebr, 

Xetc  OrleavH,  La.,  November  6, 1884. 

General  :  I  Imve  the  booor  to  eabmit  the  following  report  of  tbt 
prelimary  e^cRniiniitiou  of  the  Ifatalhaiiy  Kiver,  directed  to  be  made  bj 
letter  from  your  office  dated  July  31,  1884,  in  accordance  Tcitb  tlie  » 
quireiiientt*  of  tbe  act  of  July  ^t  1^4. 

A  report  upon  tbis  stream  vas  made  to  tbe  Department  by  Msj. 
Aino8  >Sticki>ey,  CorpB  of  Engiueera,  daied  Jniie  12, 1884,  In  wbicb  tie 
estimated  cost  of  removing  tbe  obstructions  to  tbe  town  of  Springfield 
is  [fiven  iis  amouutiuR  to  il,800. 

The  rei;ent  examination  was  made  by  CD.  Andei  son,  superintendent, 
and  is  as  follows : 

Mouth  or  TcnEFONcxi  Rivbr, 

October  -J9,  1881. 

Sik:  I  linve  the  honor  to  state  that  1  Iiave  made  the  examinatioa  nf  Nat&lbanj 
Bivxr,  utiil  reap«9ctriilly  mibiuit  the  fullowiu);  re|>ort.: 

At  2  inileN  from  th«  mouth  of  Tivkfaw  theNnlatbany  enti^rsfrom  the  eastward,  ml 
for  a  dlHtaiiRe  of  10  mili>a  will  average  'iSH)  feet  wi<le,  20  feet  deep,  is  clear  of  i>b«ln» 
tiotiN  to  navifcntion,  huiI  Deeds  do  improvement.  The  low  awamp  land  extends  acnw 
on  tbe  weal  aid»  to  tbe  Titkfnw  River  ai>d  on  the  east  side  to  the  Jookson  KaJlroad. 
and  is  iniiDdated  by  lide-witter.  The  oul;  industry  throu|{hoDt  this  exteDt  c»n>Ua 
in  getting  out  shingles,  staves,  moNS,  and  cnrd-wnod.  A  few  law  spurs  of  dry  itai 
now  extt'ud  to  the  river's  edge  and  cuuuect  with  pine  timber,  from  whicli  a  Ivin 
qusntity  of  saw-logH  are  obtained.  Alcng  here  for  a  Miace  of  one-fourth  of  a  milril 
is  Naid  that  during  the  war  a  number  of  trees  were  felled  ioto  the  river  from  bwk 
eideH,  to  prevent  the  advance  of  gunboats,  hut  I  was  unable  to  hnd  them,  the  lidc 
bPlug  at  flood.  About  Smiles  further,  to  Springfield,  the  river  will  avvr.ige  lOUfed 
wide  and  14  feet  deep. 

ObstruetiuuH,  sucli  »«  snagu,  sunken  logs,  fallen  trees,  and  overhanging  trecK  »1« 
aplH'ar,  but  they  are  neither  uuiueruiis  uor  formidable,  aud  can  be  cleared  out » 
alight  cost. 

Springfield  is  practically  tbe  head  of  navigation.  There  is  a  wooden  bridge  one- 
fourth  of  a  mile  above,  ou  I  be  main  road  to  Poucbatonla ;  and  between  Spriugdeliliu' 
the  bridge,  although  the  deptli  of  water  issufiicient.  tbe  rivir  is  so  narrow,  crookfd 
and  full  of  obstacles  as  to  render  it  unirortby  of  further  attention. 

A  few  se.hooners,  drawing  H  feet  and  5  feet,  ply  regularly  between  Springfield  tM 
New  Orleans,  carrying  don  n  cotton,  wool,  moss,  spirits  turpentine,  roein,  tar,  sLiu^K 
staves,  wood,  hidea,  tallow,  beeswax,  vegetables,  poultry,  and  eggs,  which,  vitk 
saw-logs,  ennatilntea  trade  of  about  ST5,0{)Uauiinnlly.  These  vessels  return  uitbuip- 
plies  for  a  large  yiro]HiTtton  of  the  inhabitants  of  Esst  Livingston,  Soutli  Saint  Hflru. 
and  Southwest  Tangipahoa  parishes.  Of  ciuirse  the  Jackson  Railroad  has  taken  an; 
a  gnat  dfal  of  tru<le  which  would  return  to  the  Natalbany  River  should  steam  nvi- 
KBlion  IwroHlond,  as  tbediffrnnce  in  freight  tariffs  would  be  at  least  5(1  per « 

favor  of  Ibe  latter.     There  ru  one  steam  ci    '  "     '      -  '  ' 

turpentine  diBtilleries  within  )H  miles;  ■ 
Parish, 

ThiH  eiamitiatlon  waa  accompliahed  without  extra  expense,  aa  1  took  yawPxnt, 
men  and  provisions  fniui  the  plant. 

Very  respectfully,  your  obedient  s> 


To  this  a  sopplemeotary  report  is  added,  which  is  aa  follows : 

New  Orlbans,  La.,  youember  5,  ISSi 

Sib:  In  answer  to  your  commnukation  asking  what  the  obstructions  areloan*- 

toratioQ  of  steam  navigation  od  th«Nata1bany  Giver,  I  have  the  honor  to  state  tkM 

the  obstacles  mentioned  in  my  report  as  extending  from  SpringUeld  down  a  distanM 

of  about  3  miles  have  and  will  continue  (unless  removed)  to  obstruct  tbe  passage  tf 
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eleftmers,  except  tbe  small  tDe-)>oata  which  m 
and  roD  up  to  Springfield  after  saw-logs,  lint  e 
doiug  10. 

PrevinuBto  tbe  war,  eteumers  curry  ingaoTeral  hundred  bales  of  cotton  ran  to  Spring- 
field, but  Done  have  riidh  there  eioce. 

Verj  reHpeotfiilly,  your  obedient  servant, 

C.  D.  AKDEBSOy, 

Capt.  Thomas  Titrtls, 

CorjM  0/  EHginteri,  U.  S.  A. 

It  is  my  opiuiori  that  tbe  river  is  wortby  of  improvemetit  up  to  the 
to^n  of  SpriDgfleld.  No  instrumental  sarvey  is  required  for  present 
Deeds,  and  in  view  of  the  fact  that  the  United  States  bave  a  plant  con- 
venient and  fitting  to  perform  tbe  work,  the  ei^timate  of  M^or  Stick- 
ney  ($1,^0)  is  concurred  in. 

Very  respectfully,  your  obedient  servant, 

Thomas  Tdetle, 
Captain  of  Engineert, 
Brig.  Gen.  John  Newxok, 

Chief  of  Engineers,  U.  S.  A. 
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APPENDIX  T. 


IMPROTEUEKT  OF  RIVERS  AND  HARBORS  IN  THE  STATE  OF  TEXAS. 


REPORT  OF  MAJOR  S.  it.  MASSFIELD.  CORPS  OF  ENGIHEEBS,  BfT. 
LIEUT.  COL.,  0.  a.  J.,  OFFICER  ly  CBARliE,  FOR  THE  FISCAL  TEAR 
ENOIXG  JUNE  3U,  1885,  WITB  OTHER  DOCUMENTS  RELATING  TO  TBS 
WORKS. 

[MPROTEMENTS. 

1.  Entmnce  lo  Oalvestoo  Harbor,  Trxait.  l  7.  Arannaii  Fasa  and  Bay,  up  to  Rocliport 
.3.  Ship-cbannel  inGalvestoDBay, Texas,  i  and  Cnrpma  Cbnoti,  Tei. 

3.  Trinity  River,  Ti'xas.  ti.  Harbor  at  BrsKox  Sauriago,  Tei. 

4.  BuSaio  Bay  oil,  Texas.  9.  ProlecrioQ  of  river  back  atFortBrown, 

5.  Chauu el  over  the  bar  at  mouth  of  Brazos  Texas. 

River,  T«xnH.  ' 

9.   Pass  Cavallo  Inlet  to  Matagorda  Bay,  i 

Texas.  j 


United  ^ates  Engineer  Office, 

Oalvegton,  Tex.,  July  25, 1885. 
Obneral:  I  bttve  the  bonor  to  forward  berewith  niy  anuu&I  reports 
relating  to  the  river  and  barbur  improvetneiits  under  my  vbarge  for  the 
year  ending  June  30,  l&SH. 

Very  re^itectfiiUy,  your  obedieut  servant, 

8.  M.  Mansfield, 
Major  nf  Engineers, 
Brt.  Lieut.  CoL,  U.  8.  A. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  S.  A. 


T  1. 

IMPROVEMENT  OF  ENTRANCE  TO  GALVESTON  HARBOR,  TEXAS. 

Eiitiii]ftt«  for  nortU  and  south  Jettiea,  1880 $1,835,813 

Appropriated  leSO-'SS 825,000 

Balance  of  estiraste 1,000.813 

OBiaiNAL  OOHDITION  OF  THB  LOOALITT. 

The  entraDce  forms  connectioD  between  the  Gulf  of  Mexico  aud  Gal- 
veston Bay,  and  afforded  a  <leptb  for  navigation  aud  commerce  of  about 
12  fi'et  over  the  outer  bar,  ami  about  11  i'eet  over  tbe  inner  bar,  with 
an  intricate  clianucl  of  12^  feet  difficult  of  uavigatJOQ.  Tbe  outer  bar, 
ID  semicircular  form,  stretched  from  Bolivar  Feuiosula  on  tbe  east  to 
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GalveotOQ  Island  on  tlie  west,  tneasariug  10  mileR  along  its  cretit,  And, 
as  sbown  by  Coast  Survey  Chart  No.  105,  bad  in  1867  ,bat  11  feet  at 
mean  low  tide  in  the  beat  channel.  The  inner  bar,  oppoaite  tbe  head 
of  Galveiiton  Iclaml,  w»«  a  Hlioal  obBtructing  Qalveston  Channel,  and, 
according  to  chart  No.  105  above  meutioueil,  had  a  mean  low  depU 
over  it  of  but  9J  feet.  The  mnti-rial  composing  the  bars,  as  well  as  tbe 
npper  stratum  of  the  shoaU,  beacbea,  &<■.,  lias  all  tbe  eharacteristii^  of 
aquicksitnd,  being  offine  rounded  sand,  comminuted  shell,  and  sand  and 
shells  mixed.  The  entrance  being  greatly  exposed  to  the  action  of 
storms,  waves  and  tidal  currents  made  frequent  changes  in  tbe  shapt 
of  tbe  bars  and  the  channels  across  them,  the  progresKive  movement  of 
the  inlet  and  channel  toward  the  southwest  tendingto  injure  the  barbw 
and  eTeutually  to  destroy  it  if  permitted  to  continue. 

PBOJECT  OP  IMPROVEMENT. 

To  constrnct  jetties  and  thereby  confine  the  outflowing  current  for 
action  upon  a  limited  extent  of  bar,  to  obtaiuachannel  of  greater  deptk 
for  navigation  and  commerce,  the  jetties  to  be  in  ext«-nt  sufficient  f« 
the  purpose,  to  consist  of  su])erpo3ed  layers  of  brush -mat  tresses  and 
stone  biillast.  Estimated  cost  of  jetties,  11,81:5,813,  with  a  view  to 
obtaining  25  feet  in  depth. 

OPEEATIONS  PEIOB  TO  1880. 
From  1870  (first  appropriation)  to  1879  $653,000  were  ai»proprialed 
and  applied  to  the  improvement  of  the  harbor.  The  result  of  the  ei- 
penditure  of  tU04,T51.!l7  of  the  sum  appropriated  was  the  improvement 
of  the  inner  bar — deA'oIoping  channel  across  so  as  to  bavf  in  it  a  depth 
of  20  feet  where  before  but  11  feet  was  found, 

OPERATIONS  FROM  1880  TO  JUNE  30,  1884, 

In  Jnne,  1880,  a  "trial  section"  of  mattress  work  90  feet  by  CO  feet 
by  lij  feet,  with  concrete  ballast,  was  placed  at  the  outer  end  of  the 
Bolivar  Galiionnade,  on  the  north  side  of  the  channel. 

South  jetly. — Work  on  this  jetty  was  begun  in  July,  1880,  and  con- 
tinued, with  a  few  intermissions  due  to  exhaustion  of  funds,  duriDg 
lS8(MSl-'82-'.S3,  and  '84,  the  last  work  having  been  done  April  8,  I8S4. 
At  this  bitter  date  the  south  jetty  was  a  structure  of  brush-work  and 
stone  ballast,  and  extended  fnim  the  pile  breakwater  at  Fort  Point  ont 
into  the  Gulf  of  Mexico,  the  total  length  of  the  jetty  measured  alone 
its  axis  being  22,i51  feet.  The  amount  of  material  nsed  in  tbe  work 
(including  the  OOfoot  section  on  the  north  side)  aggregated  294,2fi7.W 
cubic  yards,  viz,  ai2,635.57  yards  of  brush-work  and  81,632,03  yanls  of 
concrete  and  stone  ballast.  The  cost  of  this  material  in  jetty,  contin- 
gencies, sur>eriuteudeuce,  &c.,  included,  was  $fl07,770.84,  or  $3,287  |)er 
yard.  Original  ostiiiiate,  83.83.  Troportion  of  ballast,  oueyard  of  stone 
to  3.6  vanls  of  brush-work. 

^nd  fences  (aboirt  500  linear  feet)  wei«  built  in  1882-'83  at  Fort  Point 
to  jiroteutGalveston  Channel  from driftingsand;  12  cords  of  brush  were 
used  in  the  erection  of  these  fences,  tbe  cost  of  which,  together  with 
tbe  labor,  &c.,  employed,  has  been  included  in  tbe  total  sum  above  given. 

All  work  done  at  this  point  was  by  hired  labor  and  purchase  of  ma- 
terials chiefly  by  contract  and  partly  in  open  market,  and  with  plaat 
owned  by  the  Government. 

The  money  used  included  aspecial  fund  of  $100,000  given  by  the  city 
of  Galveston,  by  an  ordinance  pas.sed  April  16,  1883.  No  appropria- 
tion for  this  harbor  improvement  has  been  made  by  Ooogress  since  that 
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of  Aogn8t2,  1882;  consequently  no  work  of  improvement  has  been  at- 
tempted since  April  8,  1884,  when  funds  became  practically  eshaas^ted. 

HBSULTIHG  EFFECT  OP  THE  WORK. 

In  tbe  Anunal  Reports  for  1882, 1883,  and  1884,  it  has  been  shown  that 
tbe  improvements  made  hiid  re»ultiug  good  effectnpon  the  bar-channels 
alniatt  from  the  inception  of  the  work. 

The  Coast  Survey  cliart  of  1867  shows  the  best  chaunel  across  the 
inner  bar  to  havebiit  9J  ieot  water.-  In  1875  we  had  ll'J feet.  In  1880 
we  bad  20  feet.  In  1884  (last  surve.v)  we  bad  26  feet.  All  at  mean  luw  tide. 

The  outer  bar  with  but  11  feet  in  1867,  as  shown  in  above-mentioned 
chart,  had  in  1882  (Rurvey  of  June)  llj  feet,  and  in  1883  (the  whole 
year)  13  feet,  and  this  improved  channel  has  been  hold  constant  in  de[ith 
and  position  till  the  present  time,  a  period  of  two  and  one-half  years. 

The  practical  value  of  this  improvement  is  well  shown  by  the  books 
of  tbe  G^alveston  Pilots'  Association.  Ud  examination  thereof  I  found 
tliat  the  records  kept  of  the  arrivals  and  departures  of  the  steamers  of 
tbe  Mallory  line  (makiii<^  from  eight  to  sixteen  ciossings  monthly)  were 
the  moat  reliable  ones  to  give  the  depths  of  water  on  the  bar,  as  tbey 
were  |>ilate(i  out  and  in  drawing  but  from  2  to  3  inches  less  water  than 
\ras  on  tbe  bar  at  tbe  time  of  crossing.  The  records  of  the  draughts  of 
other  vessels  crossing  the  bar  could  not  be  relied  on,  fur  tbe  reason  that 
when  a  ship  arrived  off  the  bar  drawing,  say,  13,  15,  or  more  feet  of 
water,  and  anchored  by  a  pilot,  she  paid  full  pilotage  for  that  draught 
before  lightering  to  cross  the  bar;  wbercKS  the  Mallory  line  of  steam- 
ers paid  pilotage  only  for  what  they  were  drawing  at  tbe  time  of  cross- 
iug  the  bar,  and  record  made  accordingly.  The  annexed  statement 
(Table  1)  shows  the  greatest  draught  carried  over  the  bar  from  1874  to 
3  885  by  the  steamers  of  tbe  Mallory  line.  The  table  shows  that  with 
one  exception — the  steamer  City  of  San  Antonia  drawing  12J  feet — tbe 
greatest  draught  was  12  feet  that  crossed  the  bar  in  1874.  Capt.  James 
McDonald,  bar  pilot,  informed  me  that  at  one  time  during  that  year 
tbe  ship  Coldstream,  drawing  11  feet  7  inches,  and  the  bark  Cremona, 
drawing  11  feet  3  inches,  outward  bound,  were  detained  by  low  water 
for  nearly  three  weeks  before  crossing  the  bar.  The  12J  feet  draught 
mentioned  above  was  due  to  the  effect  of  a  heavy  easterly  gale  banking 
the  Gnlf  water  on  the  bar.  Under  the  same  conditions  tbe  steamship 
Pryor  crossed  the  baron  October  26,  J 883,  drawing  15  feet. 

Up  to  September,  1875,  the  records  show  but  12  feetdraught  till  after 
tbe  cyclone  of  September  15, 16,  and  17,1875.  when  tbe  main  sbip-chan- 
iiel  closed  and  a  new  one  opened;  and  tbe  greatest  draught  carried  in 
the  new  channel  bv  the  Mallory  steamers  np  to  December  31, 1881,  was 
13  feet.  In  1882,  13  feet  10  inches.  In  188;J,  13  feet  11  inches  was  the 
greatest  draught  carried  by  these  same  steamers. 

A  large  number  of  vessels  drawing  mure  than  these  steamers  have 
crossed  tbe  bar.    The  following  are  the  names  of  some  of  them : 

Schtmntr  Ada  Keauedy,  Ajiril  5,  188-J,  14  feet  2  inches. 

Bark  N.  T.  Bell,  Septcmlx^i  ii^.  IH^i,  14  feia. 

SteuTUHhip  CotQiiiMipia,  Ueceuilier  12,  I'&'i,  14  feet  8  inohes. 

Steamship  Emprees,  Octtiber  9,  1SS4,  14  feet  10  incheg. 

Bark  Coucord,  June  10,  18HJ,  14  feet  6  iDcbes. 

SteawBbip  Prior,  October  2t),  I»S3,  15  ftwt. 

Tbe  pilots  inform  me  that  previous  to  the  inauguration  of  tbe  Govern- 
ment work  in  Galveston  Harbor  they  took  a«ivantage  of  every  inch  of 
-^vater  on  the  bar,  and  as  mentioned  above  left  only  2  to  3  inches  under 
tbe  keel ;  whereas  at  tbe  present  time  tiiey  allow  4  to  6  inches  for  tbe 
Mallory  steamers  on  accouiit  of  their  Hat  bottoms. 
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A  glance  at  table  2To.  2,  ffbereiQissbown  tbe  difference  of  draught  t» 
tween  1874, 1SS3,  and  1884,  sbows  that  the  foeaa  depth  id  1874  wu  be 
11  feet  8  inches,  while  in  16S3  it  was  13  feet  7  inches,  or  an  incraawa 
depth  of  1  foot  11  inches. 

Table  No,  l.—ShoiBiiig  tke gttatml  draitgXt  in/ett  and imAMof  iheMaUory  Lit  *U a 
ittanten  erouiitg  Galvttiaii  Bar  fitr  tacit  MoafA  /roM  /aniMry,  lii7-l,  t»  Jwmt,  ltd.' 
take*  fyvM  Ikt  iookt  of  CJie  tiolvttion  Pilots  Aitomalion. 
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"Sov,  wbeu  it  is  coDsidered  tbal  the  cfaaDnel  is  permauently  estab- 
lished JD  poHitioD,  renderiu^r  passage  of  the  bar  safe  at  all  times,  the 
full  value  of  the  imprnvemeut  may  be  realized. 

PROBABLE  OFEBATIONS  OF  THE  YEAR  ENDINO  JtlNB  30,  1886. 

2<o  construction  work  can  l>e  attempted  because  of  waut  of  snfHcieut 
fands.  The  small  amount  ($1,<;C2.88)  in  hand  may  he  adequate  for  the 
proiierearpof  the  valuable  Government  property  belonging  to  the  work, 
tu  wbich  purpose  it  will  be  applied  until  exhausted,  or  until  Congress 
shall  decide,  at  its  nest  session,  its  policy  in  regard  to  this  impruvemeut. 

During  the  fiscal  year  endiug  June  30, 1887,  there  couhl  be  profitably 
expeuded  $750,000  iu  (.-ontinuiug  work  of  improvemeut  inaugurated. 

The  estimated  amount  required  for  the  completion  of  improvements, 
ID  accordance  with  the  approval  and  a^lopted  project,  is  $1,04X1,813.  The 
original  eutimate  was  conditioned  upon  continuous  work  under  annual  . 
appropriations  of  $5OO,0U0,  which  conditions  have  not  been  observed. 
Therefore  it  may  prove  necessary  to  increase  the  estimate  in  the  near 
future  to  cover  deQcieucies  caused  by  insufficient  funds  in  the  past  five 
years,  and  tfae  total  lack  nf  funds  for  the  past  two  years. 

Tb«  iTOTk  IB  loc&Md  Id  tbe  collection  ^iBtrict  of  O&lvMf on.  Tbe  neareat  ligbt-honBOH 
are  at  Bolivar  Poiot  and  Fort  Poiiit,  At  entrance  to  Galveiton  Bay. 

Monty  itat^ment. 

Jolj  l,ie«4,  amoiiiit  availalile $5,«7  19 

Jajy  I,  1)485,  amount  expenitvil  diiriof;  fiRcol  year,  ezcluiivo 

of  outBtandlnicliaUilitipn  Jiilv  I.  I»j4 |3.633  31 

July  1,  IHtiTi,  untatuidiug  liubilitie« 1»1  OU 

3,«4  31 

July  1,  IteS,  amoant available \,G6i  68 

{AAionnt  (eatimateil)  required  for  completion  oroKiHtiofc  project 1,000,813  00 
AjDODut  that  call  be  profltablj' ei[)eiided  in  fiscal  yearending  June  30, 
1W7 730,00  00 
Submitted  in  compliance  with  reqairemonta  of  section  S  of  river  and 
harbor  »ctfl  of  I066  ami  1867. 


Stalrmnt  of  tonnage  aithf  port  of  OahettOK,  Ttx.,for  tkt  fitcal  yrar  niing  Juiit'JO,  1885. 
NatlooalU}'  of  vfuela,  Ito.  '  ^'ulDbe^.  Tooiugs. 

ForrlKD  VBHcU : 

Enlerrd 137  '  BS.MS 

Cleaniil .  IM  I  J«.47a 

AnwTlcaiivMwl.t 

Enlen-d  (forHcB) M  11,20* 

ClenrMl  (furei((ii) -  21  ia,»M 

Coailipg  irada: 

BBbTcl SIO  '  Mi.ura 

Clcatwl -,  3US  WW,  MB 

■AjtgnEatlng |  Ml  '      TB8.TH 


H-HocsB,  OALvsaxoN,  Tkjc., 

Collector'*  Offiee,  July  8,  1885. 
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IMPROVEMENT  OF  SHIP-CHANNEL  IN  GALVESTON  BAY,  TEXAS, 
final  ettimnte  (for  channel  100  feet  wide  and  I'J  feet  deep),  1877 $446,^  li 


OEIOINAL  CONDITION  OP  THE  LOCALITY. 

Id  1871  tlie  natural  clianuel  tbroii^b  the  bay  bad  a  depth  of  not  mon 
than  7  feet  at  the  sbcialest  ()la<ies,  the  average  depth  8J  feet,  with  bot- 
tom of  soft  mud,  saud,  aud  shells. 

PROJECT  OP  DfPBOVEMEHT. 

Estimate  of  1877  (modifying  that  of  1871)  was  $44C,326.42,  with  whid 
Bum  it  was  proposed  to  deepen  and  widen  the  channel  from  the  heaJof 
Bolivar  IJbannel  to  the  ent  throngh  Morgan's  Point,  to  afford  a  chaBDd 
12  feet  deep  at  mean  low  tide,  with  a  width  at  bottom  of  100  feet. 

OPEEATIONS   PRIOE   TO   JUNE  30,  1884, 

During  1872,  '73,  '74,  '75.  and  '76,  in  1879  and  '80,  and  in  1882  and 
'83,  by  contract  and  by  Government  machinery,  dredging  was  carn«4 
on  through  Hed  Pinh  Bar  and  in  the  lower  and  upper  bays,  the  work  r^ 
suiting  ill  a  navigable  channel  of  8.9  feet  at  mean  low  tide  from  Bolinr 
Channel  to  Morgan's  Out.  The  amount  of  money  expended  in  this  woit 
was  $280,029.50. 

No  work  was  done  during  the  fiscal  year  1883-'84,  owing  to  the  n- 
serving  of  the  available  funds  for  Congressional  action,  "becauseof  tht 
probability  that  the  improvement  demanded  could  notbemadeapprm» 
Dent  one  at  any  reusonnblecost,  that  the  cost  of  maintenance  nonld  be 
relatively  excessive,  that  the  necesaity  for  the  channel  was  far  less  tliu 
lormerly,  and  that  it  was  not  called  for  in  the  interests  of  commerce  fat 
the  present." 

PROGRESS  HADB  DURING  THE   YEAR  ENDING  JUNE  30,   1885. 

It  was  provided  in  the  act  of  July  5,  1884,  that  the  money  in  band 
should  not  be  expended  until  the  Secretary  of  War  be  satisfied  that  tlie 
Buffalo  Bayou  Ship-Chan  net  Company  has  relinquished  or  abandoned  U 
the  United  Slates,  forever,  all  the  franchises  and  any  and  alt  right  U 
collect  or  im)>oae  tolls  or  charges  from  any  part  of  said  ship  channel  at 
Buffalo  Bayou. 

The  views  suggested  in  letter  August  7, 1884,  office  of  the  Chief  (ri 
Engineers,  viz,  to  call  upon  the  stock  holders  of  the  Buffalo  Bayou  Sfaip- 
Channel  Compauy  for  tbeir  consent  to  the  surrender  aud  transfer  of 
their  charter,  &c.,  to  the  United  States,  were  complied  with  by  letter 
fVom  this  office  August  13.  On  the  14th  of  Octolwr  Mr-  Gave,  presidt-Dl 
of  the  company,  in  reply,  stated  that  the  matter  was  having  full  con 
eideratiou.  Since  then  nothing  has  been  heanl  of  the  matter,  aud  tbe 
subject  remains  in  abeyance  in  so  far  as  this  office  is  concerned. 

PROBABLE   OPERATIONS  OP  THB  YGAB  ENDING  JUNE  30,    1886. 

The  operations  of  the  year  will  altogether  depend  upon  tbe  action  oi 

the  stockholders  ot  the  Buffalo  Bayou  Ship-Ohaunel  Company.  I  fagiee- 

able  to  the  requirements  of  the  Department,  proposals  for  dreilging  and 

'Last  AppTuprialion,  1889. 

.,  Google 
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staking  ont  cliaiinel  in  the  bay  will  be  iiivit«il  and  coutract  be  awarded 
ID  the  ususil  way,  the  work  to  be  tu  accordauce  with  the  approved  plan. 
If  tbe  stockholdera  should  refose  to  surreuder  their  charter,  &e.,  or  to 
fully  comply  with  the  retiuireineuts  of  tbe  Departiiu^nt,  or  delay  actiou 
through  the  greater  portion  of  tbe  year,  then  uothing  will  be  done. 

Th«  work  U  in  tht>  colli^ction  district  of  Gnl  veston .  The  liebt-hoiiHPR  on  or  near  the 
line  of  work  are  at  Bolivar  Point,  st  Fort  Point,  at  Half-Moon  Shoal,  at  KmI  Fish 
Bar. 

The  local  commerce  l)etween  Houston  and  Galveaton  is  the  only  inter- 
est to  be  eabserved  by  tliis  improvftinent,  and  which  for  the  past  year 
is  given  by  the  Houston  Direct  Navigation  Company  as  ()1,OoO  tons. 

3loney  statement. 


T3- 

UIPROVEMENT  OF  TKINITY  RIVER,  TEXAS. 

Eatimate  of  IH80,  dreilginft  har  and  rpnioving  nnags  «hove  and  below  Liberty 

•nd  dredgiDK  bar  at  the  tiionlh  of  Middle  Paw 136,641 

Appropriated  10SO-'85 'aa.OOO 

Balance  of  CBtimafe 14, HI 

URIOINAL  CONDrXlON  OP  THE  LOOALITT. 

In  1879  the  river  above  Liberty,  the  head  of  tide-water,  41  miles 
from  its  month,  was  a  succession  of  rock  and  gravel  shoals,  with  deep 
pools  betwefu,  very  tortuous,  and  obntracted  by  water-logged  snugs, 
which  were  not  carried  off  during  high  stiiges  of  river.  Below  Liberty 
the  character  of  the  river  was  entirely  diflerent.  Between  Liberty  and 
Mtws  Blufl'it  varied  in  width  from  2(>0  to  2T6  feet,  and  in  deptb  fVom  6 
to  30  feet,  with  the  exception  of  a  bar,  with  2  feet  water  over  it,  4  j  miles 
below  Liberty.  From  Moss  Bluff  to  the  month  of  the  river  it  opened 
out  to  500  feet  in  width,  and  a  depth  of  from  10  to  46  feet,  free  fVomany 
obstruction.  It  flowed  iutoOalveston  Bay  through  four  priiicipa)  chan- 
nels and  a  number  of  small  bayous.  About  4^  feet  could  be  carried 
across  the  bar  at  the  mouth  of  the  river,  in  tbe  best  natural  channel. 

PROJECT  OF  IMPEOVEMENT. 

The  estimate  of  1871-'T3  was  $4C,0U0,  for  pile-breakwater,  dredging, 
removing  snags,  &c.  Estimateof  1880,  t;i6,&41,  was  for  dredging,  snag- 
ging, &c.,  to  secure  a  channel  for  navigation  of  5  feet  draught  from  the 
month  up  to  Liberty. 

OPERATIONS  PROM  1880  TO  JUNE  30,  1884. 

(1)  ContracU  vitk  Seth  A\  Kimball,  of  June  10,  and  November  14, 187^. — 
Forty-seven  tfaonsand  three  hnndnd  cubic  yaniw  of  materials  were  re- 
moved from  the  entrance-bar,  leaving  a  dredged  channel  of  not  less  than 

■  Appropriated  IK^-TS,  113,500,  making  a  total  of  |:m,500  appropnat«d  1»7S^I«. 
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Sj  feet  depth,  avernging  110  feet  widtb,  and  in  length  across  the  bit 
4,84M)  feet.     Work  done  in  Jnne  and  July,  1880. 

(2)  Contraet  with  0.  L.  Long,  of  July  25,  1881.— Two  thonsand  dim 
honUred  culiic  yards  of  eand  were  removed  in  makiugacut  85  feetvidt 
and  1  feet  deep  through  a  bar  located  about  4  miles  below  LilKrtj; 
altio,  thirty-three  snugs  and  twenty  tlve  overhanging  trees  were  remoTej 
and  the  river  cleaied  of  other  obstrnctiouB  for  that  portion  between tli 
month  and  Liberty.     Work  done  in  April,  1882. 

The  amonnt  exi>ended  npon  tbest-  improvements,  incladJng  superii- 
teudence  and  contingencies  of  office,  whs  $2tt,6d5.7d,  and  resulledii 
temporarily  opening  the  river  to  navigation  so  as  to  admit  vessels  of! 
feet  draught. 

PK0GEE8S  MADE  DUEIHG  THE  TEAR  ENDIWO  JtHiE  30,  1885. 

The  snm  of  113,804.21  was  available  July  1, 1884,  being;  the  baliiM 
of  appropriations  of  1881  and  1882.  Project  foritaex|ienditare  wasf» 
warded  August  12,  proposing  to  build  a  sheet  pile  revetment  acrosa  tk 
bar  at  the  mouth  of  Middle  Pa«s  and  to  drcilge  -a  channel  alongside!' 
it  to  a  depth  of  0  feet,  throwing  the  material  behind  the  revetment  ui 
to  the  west  side,  as  the  drift  was  toward  the  east. 

The  following  proposals  were  received  in  response  to  advertisemnt 
of  August  23, 1S84,  and  opened  September  15,  1884: 


ITo. 

IfUHHofUddara. 

SbMtpile 

fuok 

1 

tioo 

<-.-     1            . 

1 

Contract  was  entered  into  with  John  J.  Atkinson  October  15, 1** 
Work  to  commeuee  November  1, 1884,  and  to  be  completed  June  30,1^ 

In  November  the  contractor  gathered  his  plant,  &c,  at  the  atoutl' 
Middle  Pass,  aud  during  the  month  drove  sixteen  piles  in  back  rov' 
the  revetment. 

Unusually  stormy  weather  in  December  prevented  rapid  work  d» 
ing  tbat  month.  In  January,  aud  to  include  the  tlrst  half  of  Febnuii) 
Mr.  Atkinson  was  forced  to  suspend  operations  because  of  prevaM 
rough  weather  and  high  water.  During  the  time  of  this  foi'ced  suspa 
sion  sundry  needed  repairs  were  ma«le  to  the  plant. 

The  revetment,  as  completed  in  April,  was  built  in  accordance  fil 
the  conditions  and  requirements  of  the  contract.  It  measures  a  tot^ 
length  of  2,775  feet,  its  top  in  a  plane  4^  feet  above  the  surface  of  an* 
low  tide.  The  dredging  done  amounted  to  23,275  cubic  yards,  tlie  w 
terial  being  satisfactorily  disposed  of  behind  the  revetment  and  in  otbt 
suitable  pla<-.es. 

The  amount  paid  contractor  (contract  closed  May  30,  1885)  ford* 
work  was:  For  revetment,  $8,325;  for  dredging,  ♦3,490.79.  Theenti* 
work  was  satisfactorily  performed. 

The  resnits  obtained  are  such  as  exist  in  a  channel  of  eaCrance  to  lit 
river  by  Middle  Pass  of  over  6  feet  depth,  and  which  will  remain  ptf- 
fect  for  at  least  the  next  fall  aud  winter  season. 
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PROBABLE  OPBBATIONS  QP  THE  YEAR  ENDINQ  JUNE  30,   1886. 

It  is  thought  that  recent  work  of  improremeat  will  aatisO*  every  de- 
maad  of  commeroe  and  aavigation  during  the  year.  For  this  reason, 
and  also  for  want  of  funda,  no  work  can  or  will  be  undertaken  iu  the 
year  18S5-'86. 

Dnring  the  fiscal  year  endiug  June  311, 1387,  there  conid  be  profitably 
expended  $L4,51L,  the  balance  of  the  estimate  of  1880,  in  continuing 
work  of  improvement  originally  intended. 

There  exUts  no  basis  for  estimating  the  length  of  time  the  outs  made 
through  the  bar  at  the  month  and  the  bar  at  Liberty  will  remain  open 
for  navigation,  or  of  tbe  cost  of  maintaining  the  river  from  its  mouth  to 
Liberty  in  a  navigable  condition. 

The  work  ia  located  in  the  colleotion  district  of  Gslveiton.  N«u«it  Ilgbt-honse, 
Rod  Fish  Bar,  GalvtiBtan  Bay. 

Money  statement. 

July  1.  I8»t,amoniit available.... |13,80l  91 

July  I,  I StiS,  amount  expended  daring  fiscal  year,esclaBiv«i  of  oatatanding 

liabililiosJuly  I.IWM 13.297  71 

Jaly  1,  ItWo,  amonot  •vailable 50ti  .50 

r  Atnoiint  (estimated)  reiiuired  fur  oomplation  of  existiuK  project 14, 641  DO 

1  Amount  thittcaubaproHtaUlyexpeDdHdiQ  lineal  yearenrliu;{Jun»:lU,  liM7  14,541  0" 
i  Submitted  in  eunipliance  with  reqiiiremuDts  of  *     ' 


ctioii  'i  at  ri 
barbor  act  otisec  anil  IS67. 


T4- 

IMPEOVKMENT  OF  BUFFALO  BAYOU,  TEXAS. 

of  18^.  for  channel  100  feet  wide  and  12  feet  deep  between 

and  While  Oak  Bayou $.18.-., 299  75 

Appropriated,  1881-'8i> loO,  UOO  00 

Balance  of  estimate 385,1299  75 

ORIQINAL  OONDITION  OP  LOOALITT, 

The  bayou,  a  tide-water  stream,  emptying  into  the  San  Jacinto  River 
at  Lynchburt;,  about  So  miles  from  Houston,  was,  in  1880,  only  naviga- 
ble for  vessels  of  6  feot  draught  beluvr  Houston.  For  3  or  1  miles  be- 
low- White  Oak  Bayou  tbe  biinks  rangi^d  from  'M  to  45  feet  in  height, 
and  at  points  were  very  bluffy  with  a  tendency  to  caving  dnring  hi^li 
water.  The  narrowness  and  tortnousness  of  the  bayou  for  this  distauw, 
niCb  its  sharp  bends,  were  the  most  serious  obstructions  to  its  naviga- 
tion. 

PBOJBCT  OP  lUPBOVEMENT. 

To  increase  the  navigable  capacity  of  the  stream,  it  was  proposed  to 
ilo  dredging,  snagging,  and  remove  overhanging  trees,  &t;.,  the  esti-  . 
mate  for  a  channel  lUO  feet  wide  and  12  feet  <let^p,  between  Uuuston 
and  Olinton,  embracing  the  following:  1,313,131)  cubic  yards  of  dredg- 
ing, 7,1)00  linear  feet  of  sheet-piling,  and  11.2  miles  overhanging  trees. 
Twenty-five  thousand  dollars  was  appropriated  March  3,  1881,  and 
made  appbcable  "  to  secure  a  channel  uf  100  feet." 
92  £ 
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OPERATIONS  FROM    L883   TO  JUNE  30,  1884. 

(1)  Contract  vitk  0.  L.  Long,  Sejftember  1, 1883:  Overhanging  trees 
removed  for  a  distance  of  11.2  miles  of  bank ;  98,1)10  cubic  yardx  of  ma- 
terial removed  from  bed  of  tbe  stream. 

[2)  Contract  mith  John  J.  Atfiinmtn,  Kovember  11,1882:  Overbanging 
treea,  underbrusli.  &l'.,  were  ;-einoved  from  1,247,810  square  fwttrf 
bank ;  153,T0S  cubic  yards  of  material  and  l,3.t0  lugs  and  stumps  were 
removed  from  sboal  and  narrow  places  on  tbe  bayoii. 

The  amount  expended  in  carrying  on  tbe  work  un<ler  tbese coutracte 
was  $71,413.61,  wbiub  resulted  lu  developing  tbe  cbauiiel  along  tbe 
bayou  to  quite  an  extent. 

Selected  points  received  main  attention  with  a  view  to  advantageoas 
expenditure  of  tbe  limited  appropriations. 

PROGRESS  MADE  DUfelNG  THE   YEAR  ENDING  JUNE  30,   1885. 

Twenty-five  thousand  dollars  were  appropriated  by  act  of  Jnty  a, 
1884,  for  continuing  improvement. 

Project  for  the  expenditure  of  this  amount  was  forwarded  July  21. 
and  proposed  continuing  work  according  to  the  approved  plan,  vii, 
by  dredging,  snagging,  &c.,  to  tbe  limit  of  available  funds,  at  iKiinb 
wbere  thought  most  necessary  for  Judicious  expenditure. 

The  following  proposals  were  received  in  respoiiue  to  advertisenienl 
of  August  2, 1884,  and  opened  August  21, 1884 : 


Kiunn  of  bidden. 


I  John  J.  Atkln»i 
I  Bkienbouge  Uooi 
.  W.  A.Jiinlier.. 


Coutract  waa  entered  into  with  Rittenhoune  Moore  September  i;. 
1884,  work  to  commence  October  1  (afterward  extended  to  November  1;, 
1884,  and  to  be  completed  June  30, 1886. 

A  beginning  of  work  under  his  coutract  was  made  by  Mr.  Moore  on 
the  24th  of  November,  at  which  date  he  had  one  ilredge  and  one  der- 
rick in  position  for  work  at  the  junction  of  White  Oak  and  Bnflalo 
bayou  a. 

The  work  was  very  much  impeded  in  December  and  January  by  high 
water,  the  stream  for  some  time  rising  above  the  bulkhead  upon  whjeb 
the  derrick  stood,  preventing  alt  dredgiufc  for  about  three  weeks.  In 
April  one  dredge  apid  derrick  was  detached  for  service  at  the  moath  of 
tbe  Triuity  River,  which  tended  to  a  stilt  slower  progress  of  tbe  bayan 
work. 

By  June  30  (contract  of  September  12,  1884,  with  Mr.  Rittenbonse 
Moore,  not  completed)  the  following  had  been  accomplished:  78,600 
cubic  yards-of  material  excavated  and  removed  from  shoal  and  narr(i<r 
places  in  the  bayou,  and  277  stumps,  logs,  &g.,  extracted  and  removeil 
from  the  bed  of  the  stream.  Tbe  points  selected  for  work  were  thow 
upoQ  which  the  limited  amount  of  available  f^inds  could  be  mostad- 
vautageoualy  applied,  and  covered  the  bayou  from  Hooston  to  a  iMrint 
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6  miles  belo\7,  vhere  the  work  stopped  in  Au^st,  1883.  Tlie  contractor 
received  for  tliis  work  $18,823,90;  aud  the  work  was  most  satisfactorily 
done. 

Aatfaority  basbeentnvento  tlie  contractor,  by  letter  of  June  24,1885, 
Office  of  the  Chief  of  Engineers,  to  continue  work  so  as  to  complete  the 
contract  within  sixty  days  after  June 30,  to  include  August  31, 1}<35. 

The  results  mo  far  of  the  expenditure  during  the  year  are  in  the  na- 
tari'  of  a  slow  progression  toward  a  defintte  object,  which  looks  to  ame- 
liorating the  present  condition  of  the  channel  for  narigatiou  while  ap- 
proaching the  future  condition  of  a  complete  and  permanent  improve- 
iiicut  of  the  full-sized  channel-way  required.  The  annual  grants  being 
so  small,  in  proportion  to  the  extent  of  work,  demand  this  method  of 
procedure,  which  is  probably  not  the  mostecouomical  method  of  making 
the  desired  improvement. 

PROBABLE  OPEBATIONS  OP  THB  YBAB  EMDINO  JUNE  30,  1886. 

L/ongress  having  failed  to  supply  funds  for  expenditure  npon  this  work 
during  the  fiscal  year  1885-'80,  and  the  present  available  amount  Iwing 
inadequate  for  anything  more  than  contingencies  of  office,  nothing  in 
the  way  of  formulating  a  project  for  the  year's  work  of  improvement  cau 
here  be  mentioned. 

During  the  fiscal  year  ending  June  30, 1887,  there  could  be  profitably 
expended  1 1 00,000  (the  annual  estimate)  in  continuing  work  of  improve^ 
ment  by  dredging,  snagging,  &c.,  in  conformity  with  original  project. 

It  is  in  the  collection  diHtrict  of  Qalveston,  and  the  nearest  light-bousea  ai«  thoso 
in  GalvMtOD  Bay  and  at  the  entrance  to  Galvestoa  Harbor,  Texas. 

MoTiey  ttatement. 

Joly  1,  18r44,amoQnt  available |,^86  39 

AmoDnt  appropriated  by  act  approved  July  5,  18tM 25,000  00 

as,  5-^6  39 
July  1,  IH8S,  amount  expanded  during  fiscal  year,  exclnsive  of 

outstandioK  liabilities  Jul.v  1,  ld84 %l9,f<SU  38 

July  1,  1W&,  uu standing  liabilities 1,584  34 

21, 108  52 

July  1,  tM85,  amount  available 4,477  87 

{Amonnt  (eetimated)  rectnin-d  for  completion  of  eiiatinK  project 285,399  75 
Aiuonnttbatcan bepruGtably  expended  infiiicalyeareDdingJuneSO,  1887  100.000  00 
Snbmitted  in  compliance  witb  roqulrements  of  section  2  of  river  and 
harbor  acts  of  l&X  and  1067. 

STATURMT  OF  FKBIOHT  CABRIBD   BY   nOUBTON    l>IBBCT  NAVIOATION   COUPANT  FOK 
THE  TEAR  INDINO   MAY  31,  18H5. 

Paandi. 

Cotton  (136,044  bales) 68.022,000 

Merchandise 1,430,453 

Railroad  iron 13,419.030 

L.amber 1.064,000 

Salt 5,581,600 

on 1.157,174 

Slato 940,800 

Coal 9,786^5(10 

Ga^pipe l,e(©.275 

C'otlou-ti'ed  cake 18,894,060 

ToUl 122,100,952 

Lb  Haoorr,  becrtiar^, 

i/vailOH,  Teau,  July  15.  1885. 
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T5- 

IMPROVEMENT  OF  MOUTH  OF  BRAZOS  REVER,  TEXAS. 

Eatimate  for  Jetties,  1880 1 1528,890*1 

Approprifttttd,  laso-'tfi 14U,liUU« 

BalaDoeof  entimato Sifi.KiOM 

ORIGINAL  COMDITION  OP  THE  LOCALITY. 

The  river  debouchen  into  the  Gnlf  of  Mesico  throiigli  a  sinel«  iiatnnl 
outlet,  ami  preserves  a  nearly  unifoiin  width  and  deptb  from  tbe  coast  fur 
several  miles  up-Htream,  the  width  avera^iig  from  500  to  6<H)  fe«t,tiie 
depth  from  15  to  18  feet.  The  bed  of  Mie  river  iB  soft  mud;  the  banti, 
except  at  a  few  poiota,  being  above  overflow.  A  bar  had  formed  at  rk 
mouth  of  aaod  drifted  along  the  tthore  and  driven  in  by  the  aea.  Tttt 
ure.tt  of  the  bar  wa.:^  about  three  eighths  of  a  mile  from  the  uhore-liift 
and  the  channel  across  afforded  a  variable  dei)th  of  water  f^ir  nftvigHtins 
of,  at  times,  not  over  8  feet  (in  Octniber,  1874,oulyiJ5to3feet),beingsab■ 
jected  to  tibanges,  due  to  winds,  tide,  aud  stages  of  water  in  river. 

PROJECT  FOB  IHPBOTEMKNT  OF  ^E   BAR  CHANNEL. 

The  project  was  originally  adopted  in  18.S0,and  looked  to  the  amelion 
tion  of  the  eiiaunel  over  the  bar  by  fie  u^e  of  jetties;  the  posit  ioun  of  ibt 
Jetties  to  be  deter niiue«l  by  the  local  engineer  upon  the  general  princi|ili 
ihat  they  shoidd  l)e  {tarallel.  or  nearly  so,  that  tliey  shonM  lermiiiaieii 
18  or  20  feet  water,  and  that  their  ]H)sition  be  so  cboseti  as  to  lii  tin 
.channel  in  its  natural  direction.  Approximate  length  of  north  Jelij. 
3,600  fejt;  of  south  jetty,  4,350  feet.    Estimated  cost,  $522,890.44. 

OPERATIONS  FROM  1880  TO  JUNE  30,  1884. 

y»r(A  jcMy.— This  work,  haviugagood  shore- bearing,  was  eonstnirtfl 
with  a  total  length  of  2.433  feet,  the  inner  portion  being  practitaill! 
com|dete  in  height  for  a  distance  of  1,49J  feet  outward  from  the  slioit 
line  of  1882. 

South  jetty. — Owing  to  the  impost-ibility  of  laying  mattresses  advaaU 
geoualy  in  a  seaward  direction  by  reason  nf  the  rapid  shoaling  of  th 
water,  the  foundation  course  of  tliis jetty  was  exten<ied  only  7lK>  feet. lb- 
work  commencing  at  a  point  2,00»  teet  distant  from  tlie  tihore,  lunnin; 
on  a  curve  to  tlie  eastward,  leaving  the  distance  between  the  jetties  IJ* 
feet,  both  works  Wiug  parallel. 

Amount  expended  iu  these  operations,  $120,196.67.  The  jetties  wtf 
coBBtnicted  of  brush -mattresses  an<l  conerete  ballast,  the  shore  fin. 
on  north  side  of  tlie  channel  receiving  a  covering  of  beach  sand.  < 

On  June  30, 1884,  the  improvement  was  such  as  to  affiird  a  very  «« 
stant  depth  of  8  feet  throughout  the  season  for  crossing  the  bar  at  ti» 
mouth  of  the  river. 

FBOGRESS  MADE  JJUEING  THE  YEAR  ENDING  JUNE  30,  18S5. 

A  project  for  the  expenditure  of  the  810,000  appropriated  by  act  < 
Jnly  5,  1884,  was  forwarded  July  21,  1881,  with  recimmendatiou  th» 
the  funds  be  made  available  for  use  in  tilling  up  low  places  in  work  n 
the  ijortli  side  of  channel  and  for  extra  Imllast  to  preserve  aud  pnrtti 
the  work  iu  place  iu  the  jetty  wherever  necessary. 
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Tlie  following  proposals  were  rtHM-ive<l  in  response  to  advertisement 
of  Auguat  2, 1884,  and  opened  August  '21,  1884: 


A.  u.    ' 
Kitfi 


N*UM 

»r  bidden. 

',    Brush.  1.«N 
cubic  yardB. 

B^,-t.7«. 

Aggragate. 

titkA.  Brook.... 

1       P«».rd. 

KM 

SOD 

ft.  ST 

».m 

•.TOO 

buuuUoon.  .... 

a  M 

Contract  was  entered  intt)  witb  Frederick  A.  Brock  September  8, 
1884.  Work  to  commence  October  1,  1884,  and  to  be  complete  June 
30,  1885.  » 

Mr.  Brock  began  work  on  September  21,  and  completed  liis  contract 
December  17. 

Daring  Sepleml>er  and  Oetober  tbe  work  was  delayed  by  stormy 
weatUer,  tlie  heavy  seas  antl  bigh  water  which  prevailed  causing  tbe 
inner  portion  of  tbe  jetty  to  be  ainiust  entirely  covered  with  drift — togs, 
&c. — iievessitating  tbe  removal  of  the  same  prior  to  the  placing  of  any 
mattress  work,  thereby  not  only  impeding  the  work  of  construction,  but 
also  adding,  in  a  great  measure,  to  tbe  embarrassment  of  the  contractor 
iu  pushing  bis  work. 

The  whole  work  of  this  contract  was  satisfactorily  [terformed.  The 
total  amount  of  material  put  into  the  work  was  3,556.44  cubic  yards  of 
brush -mattresses  and  concrete  ballast,  tbe  components  being  2,U94.07 
yaidsof  brush  and8(>2.37  yarila  of  concrete.  All  work  was  applied  to  the 
iiorlh  jetty,  and  covered  the  extension  of  the  upper  couises  from  shore- 
line galfwanj,  raising  tbe  work  above  the  plane  of  high  water  for  a  dis- 
tance of  578.0  feet.  The  contractor  received  tor  this  work  $9,3'{4.03,  or 
9'J.6:^4  i>er  cubic  yanl.  Including  suiwriuteudence  and  contingencies, 
the  cost  to  tbe  United  States  was  i2.WS  per  cubic  yard. 

For  tbe  reaxou  that  the  amount  available  for  esjieuditure  iu  the  year 
was  limited  to  so  small  asum  extensive  construction  watiimpoasible,  and 
the  work,  in  consequence,  was  conflnetl  to  a  mere  matter  of  repair ;  and 
tbe  resull  of  tbe  ex|>enditure  in  the  manner  described  has,  itia  thought, 
simply  held  tbe  improvement  iu  about  tbe  condition  reported  at  tbe  close 
of  1884. 

An  examination  of  tbe  old  work  of  the  north  jetty,  made  on  the  6th  of 
December,  revealed  the  fact  that  its  line  was  unbroken,  with  an  average 
depth  of  4  feet  of  water  over  it  at  mean  low  tide. 

PROBABLE  OPERATIONS  OP  THE  YEAR   ENDINQ  JUNE  30,   1886. 

For  the  reason  that  Congress  appropriated  no  funds  for  expenditure 
in  the  year,  and  because  of  the  totally  inadequate  balance  ou  baud,  do 
work  can  l>e  projected  for  in  continuing  improvement  at  thia  point. 

During  the  fiscal  year  ending  June  30,  1887,  there  could  be  profitably 
expended  (IO(>,UOO  (the  annual  estimate;  in  continuing  jetty  construc- 
tion in  accordance  with  tbe  adopted  plan. 

This  work  may  not  be  susceptible  of  entire  and  permaueat  completion. 
Estimates  will  vary  accordingly. 

It  ia  located  in  tbe  collection  district  of  Galveston,  and  the  ueareat 
light-house  is  at  the  entrance  to  Galveston  Harbor. 
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Money  statemeia. 

Jnly  I,  1884,  «toonnt»v»nable $803  31 

AniouDt  appropriated  by  »ot  approved  Jnly  5,  IUd4 10, DOOM 

10,803  31 
July  1,  18^,  amonut  expended  dnrinf;  fiscal  year,  eiclnsiveofontstAnding 
liftbilitiea  Jnly  1,  1864 -' 10,45T8D 

July  1,  1885,  amooDl  available 345  a 

{Amount  (estlDiated)  raqniredfor  completion  of  exUtioK  project 38U,690U 
Amonut  tbat  can  be  nrofltably  expended  in  fiscal  year  ending  June  30,1687  100,  OOO  IN 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1666  and  1667. 


COMMERCUL  STATISTICS.' 

Coaating  trade  at  Velasco :  Nomber  entered  and  cleared,  S4  ;  tonnage,  1,547. 
COSTOM-HOUSB, 

&aJre(toM,  Tez.,  Jvtjr  6, 1865. 


T6. 

IMPROVEMENT  OF  PASS  CAVALLO  INLET  TO  MATAGOEDA  BAY,  TEXAS. 

Eelimate,  south  jettv  and  groins  for  shore  protection,  1879  tl,039,tA 

Appropriated,  Ib76-'86 ., 390,g» 

Balance  of  estimate 749,Stl* 

OBIOINAL  CONDITION  OF  THE  LOCALITY. 

The  PaBfl  forms  tlieconnectionbetnreeti  tlie  Gulf  of  Mexico  aod  a  laifce 
inland  basin  (approximate  area,  530  square  miles),  comprisJDg  Mata- 
gorda Bay,  Espiritu  Santo  Bay,  San  Antonio  Bay,  and  numerona  small 
bays  fiirtber  inland  autl  connecting  witli  tbese.  Its  history,  like  th« 
of  other  entrances  on  this  coast,  showed  a  steady  deterioration  as  a  hw- 
bor  and  a  oonstant  sbil'ting  of  the  channel  to  the  sonth  and  west.  The 
bar,  composed  of  loose  shilling  sand  and  fully  exposeil  to  tbe  action  of 
storms,  permitted  entrance  of  vessels  drawing  not  more  than  8  feet,  th* 
ever-varying  channel  having  a  depth  of  from  7  to  0  feet. 

PROJECT  OP.IMPEOTBMENT. 

To  extend  one  jetty  from  the  head  of  Matagorda  Island  in  a  south- 
easterly  direction,  and  construct  groins  for  shore  protection  whenever 
necessary;  jetty  and  groins  tr»  be  of  brush- mattress  work  ballastol 
with  concrete  and  stone.  Object  of  the  work,  to  obtain  a  I2-foot  chan- 
nel across  the  bar.     Estimated  cost,  $1,039,280. 

OPERATIONS  FEOM  1880  TO  JUNE  30,  1884. 

South  jetty.~By  the  end  of  June.  188-1,  this  work  had  in  place  in  its 
foundation-course  and  superpoNed  conrses  39,673.15  cubic  yards  of  brnsh- 
niiittresses  and  concrete  and  stone  ballast,  giving  an  incomplete  work  a 
total  approximate  length  of  5,2,^3  feet,  and  in  position ,  as  outlined  in  ^ 
proved  project.    The  amount  expended  to  Juue  30, 1884,  was  (234,255.09, 


ov  Google 


•»  , 


'»    ™  a» 


T        J«8 


Digitized  ..Google 


.vGooqIc 


APPENDIX  T — EEPOBT  OP  LIEUT.-COL.   MANSFIELD.      1463 

auil  resulted  in  ao  improvemflnt  in  deptb  of  chaDoel  across  the  bar  and 
in  giviug  tlie  chaiiDel  permanency  in  position  in  a  direciioD  more  suit- 
able for  navigation. 

FBOOBBSS  UADB  DUBING  THE  TEi-B  EnDINQ  JUNE  30,  18S5. 

Pruject  for  the  expenditure  of  the  money  ($50,000)  appropriated  by 
a<t  of  July  5, 1.S84,  was  forwarded  July  21,  proposing  tocontiuue  work 
on  south  jetty,  in  accordance  with  tlie  approved  plau,  by  adding  to  the 
work  certain  courses  of  brush  inattresseH  and  stone  ballast  to  extend 
anil  build  up  the  jetty,  thereby  aiding  to  a  certain  limit  the  improve- 
tneot,  which  looked  to  obtaining  a  .12  foot  channel  across  the  bar. 

The  following  proposals  were  received  in  response  to  advertisement 
ef  August  2,  and  opened  August  21, 1884 : 


KuiMiirbidden. 

|Bn»h,tl,00« 
,    p«rr»nl.  1 

BaUut, 
pert™. 

8  15 

ILKulen^SoDS 

."."";:"■              zw! 

Contract  was  entered  into  with  A.  M.  Shannon  &  Co.  September  6, 
ISSi.  Work  to  commence  October  1, 18S4,  and  to.be  completed  June 
30,  1885. 

For  sufficient  reasons  the  contractors  were  permitted  to  defer  work  of 
jetty  construction  until  April,  1885 ;  conditioned  that  collection  of  ma- 
terial, &c.,  would  be  carried  on  during  the  winter,  so  thtit  when  the 
work  commenced  it  might  be  pushed  to  completion  within  the  time 
sitecified,  viz,  June  30. 

By  the  close  of  April  the  contractors  had  gathered  a  quantity  of  ma- 
terial— 500  tons  of  storfe  and  600  cords  of  brash — wherewith  to  be^in 
mattress-making  and  jetty-building;  and  at  the  end  of  the  liscal  year 
{contract  not  completed)  they  had  accomplished  the  placing  of  7,157.1^9 
cubic  yards  of  mattress  work  and  1,861.5  tons  of  stone  ballast  in  the 
jotty,  whereby  the  structure  was  raised  to  a  higher  plane  where  con- 
sidered most  desirable  for  economical  expenditure  of  the  limited  funds 
available  for  the  work.  The  amount  expended  (paid  or  still  due  con- 
tractors) WHS  $30,344.t>0,  or  at  the  rate  of  $3.27  per  cubic  yard. 

This  contract  looks  to  giving  the  south  jetty  larger  proiwrtions,  with 
a  view  to  throwing  a  more  concentrated  outward  current  upon  a  limited 
portion  of  the  bar  to  develop  a  deeper  channel  (hereon ;  and,  incident- 
ally, by  further  work  when  funds  are  appropriateil,  slowly  approach 
the  consummation  of  the  desired  improvement. 

An  examination  and  survey  was  made  April  6-20 ;  map  of  same  being 
submitted  herewith. 

PROBABLE  OPBBATIONS  OP  THE   YEAE  ENDING  JUNE  30,   1886. 

Anthority  to  extond  the  time  of  completing  the  ctntract  of  A.  M. 
Shannon  &  Co.  to  September  30,  1885,  was  granted  by  letter  of  June 
l<),oBiceof  the  Chief  of  Engineers. 

No  appropriation  being  available  for  expenditure  in  the  fiscal  year 
1885-'86,  a  project  of  operations  cannot  be  made  at  this  time.  There- 
fore, after  the  work  embraced  in  A.  M.  SUaouoa  &  Co.'s  contract  shall 
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have  hftia  eompleled,  the  funds  will  be  exhaasted  and  ftirther  operations 
upon  this  improveuieut  be  arrested. 

During  the  fiscal  year  ending  June  30, 1387,  there  cniild  be  profitably 
expended  $200,000  (the  itnnnal  estimate)  in  coutiQuing  constractjon  of 
south  jetty  in  accordance  vith  the  approved  plan. 

Tim  work  Ja  located  to  th«  cuUectiou  diutrict  of  Indiaoola,  Tex.,  ftad  near  Miti- 
gorila  li|jht-liouBe. 

Money  statement. 

July  1,  l»H,  amount  available tJ.STSm 

Amount  appro priated  by  act  approved  July  5,  IBtfi 50,000  » 

^.579  iJl 
JuIt  1.  It-Ki,  amount  eKpondetl  dnriug  fiscal  year,  exclnuve  of 

outatandinKliubilitie-t  Jnly  1,  18S4 :.-..  J9,063  (^ 

July  1,  ISrt'i,  outstftiidingliabilitieH 24,332  91 

33,3969f 

July  I,  li#5,  amount  availalile as,lR3iB 

f  Amount  (eBtimated)  required  for  completion  of  exintinic  project 74!»,iSil  tff 

}  Ani(miitIhatPanbeprotitab1yeipeudedin6sciil.venreDdii]KJnne30,1887  »■"  '■^■- 
]  Submitted  iu  conipliaDce  witb  requirenieQla  of  section  'J of  river  aud 


C0MH8RCIAL  STATISTICS. 

CrSTOM-HOUSE,  I.VDIAKOLA,  TEX., 

ColledOT'l  Oficr,  Julg  H,  1*". 
Drar  Sir;  In  reply  to  yonr  letter  of  Rth  instant,  I  have  respectfully  to  iuform  vm 
that  dnrin);  the  year  euding  Jnue  30, 1885,  tliere  were  the  following  number  of  tcwI- 
entered  aud  cleateil  at  this  office,  viz: 

Entered  from  domestic  ).orta & 

Cleared  for  duoirstic  iiorts i 

Foreign  entruuctrs  ami  clearaoces Nrtut, 

The  above  comprise*  but  a  small  portion  of  tlie  oumbor  of  vessels  which  visited  Ihii 
port  during  the  above  peiiod,  as  by  the  laws  of  the  United  States  most  of  the  oosr- 
log  vesai'ls  were  not  required  to  enter  at  the  custom-house  nor  clear  Iherefrom.  i 
am  unaUle  to  give  anything  approximating  the  amcinnt  of  goods,  &.C.,  shipped  tbron;^ 
the  port,  as  it  was  all  curried  coastwise  aud  but  tittle  of  same  reported  to  this  oBin' 
Very  resiH'Ct fully, 

Francis  A.  Vaughan. 

ColUrw. 

To  S.  M.  MANRFIELt>, 

Major  of  EngiKefi;  U.S.A. 


T?. 

IMPROVRMENT  OF  ARANSAS  PASS  AND  BAY  UP  TO  ROCKPORT  AND  COE- 
PU8  CHRISTI,  TEXAS. 

Estimate  for  jetties,  groins,  shore-protection,  SlC,  1&79 $3^,1^  '*> 

Estimate  for  dretlglog,  &.a.,  in  the  bay,  letTd 441,537  :'• 

Appropriated  lB79-'85 3t«.000  Of 

Balance  of  esli  in  ate \tM,7aT' 

ORIGINAL  CONDITIOM   OF  LOCALITY. 

The  pass  forms  coauection  betwei-n  the  Gulf  of  Mexico  and  Armisaj 
and  GQr|>u8  Cbristi  bays,  and  its  history,  like  other  entrances  on  tbi» 
coast,  shows  a  constant  movement  of  its  channel  to  the  aoath  with  pru 
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greMive  sboaliii);;  therein  and  enlai-ofeineDt  of  the  Gulf  Bar,  which,  com- 
lioseA  of  fine  (ttiiftiug  Baud,  &c.,  crowai)  the  eutrance  at  a  diKtaiice  of 
about  three-fourtht)  of  a  mile  froiu  tlm  shore.  Aisross  the  bar  during^ 
tlie  year  preceding  the  comniencemttpt  of  thin  work  of  improvement  the 
b«Mt  wat«r  available  for  navigation  was  5  to  6^  feet,  and  this  in  a  chan- 
nel conatantly  changing  itn  jiooition.  In  the  iuttriorcbaiiiiels  lhede])th 
afforded  for  navigation  np  to  Kocfcport  and  Corpus  Christi  was  ithuittS 
I  feet. 

PEOJECT   OF  IMPEOVEMEWT. 

'  To  extend  jetties  from  the  south  endof  Saint  Joseph's  IslHiid  and  the 
north  end  of  Mustang  Island,  contracting  the  wi<itl)  of  waterway  out 
to  a  sufflcieut  distance  to  aflbn)  a  draught  of  12  feet  at  mean  luw  water 
over  the  bar,  and  to  contitruct  groins,  in  conjunction  with  abench-tlDoriut; 
of  ni8ttret'»es,  for  the  prott^ciion  of  the  head  of  Mustang  Island  up  to 
and  beyond  Turtle  Cove,  and  to  plant  trees  upon  Saint  Jose|>h's  Islaud 
for  its  protection  against  abrasion  l)y  winds.  Estimated  cost  of  jetties, 
groins,  &c.,  $750,185. 

lu  the  matter  of  improving  the  interior  channels  for  navigation  from 
Arnnsas  Pass  up  to  Bock[>ort  and  Corpus  Christi,  the  discussion  of  the 
liroblem  was  left  to  wait  ujion  the  protection  of  the  islands  from  abrasion 
and  U[K>D  tite  success  of  the  attempt  to  increase  tlie  depth  over  the  bar 
to  12  feet.     (Estimated  cost.  Major  Uowell,.1879,  $441,537.75.) 

OPERATIONS  FBOM   1880  TO  JUNE  30,   1S84. 

(1)  Protecting  head  of  Mustang  Island  up  i»  and  beyond  Turtle  Cove. — 
This  was  effected  by  the  construotiou  of  seien  groin-jetties,  built  on 
the  west  side  of  the  pass,  with  a  breakwater  and  revetment  along  the 
cbaunel-face  of  Mustang  Island. 

(2)  Protecting  channel  from  drifting  sand. — This  by  means  of  a  num- 
ber of  saud-feuces  built  on  Saint  Joseph's  and  Mustang  islands. 

(3)  Sustaining  outward  current  for  effective  work  in  bar-channel. — This 
was  being  accomplished  by  the  construction  of  a  jetty,  projected  3,900 
feet  in  length,  on  the  south  side  of  the  channel,  running  from  the  shore- 
line on  Mustang  Island  in  a  direction  north  87  degrees  east,  curving  to 
the  northeast  at  its  outer  end. 

The  groins,  breakwater  revetment,  and  jetty  were  constructed  of 
brush-mattresses  and  stone  ballast,  and  the  amount  expended  to  .luueSO, 
1884,  was  (including  $9,938.93  subscribed  by  private  parties)$:i»S,H5t).3I. 
The  resulting  effect  of  thi.s  was  the  securing  of  the  head  of  Mustang 
Island,  as  required,  and  the  developing  of  a  fine  straight  channel  across 
the  bar  of  Dot  less  than  10^  feet  at  meau  losv  tide,  and  quite  constant 
in  iwsitioD. 

PBOGBBSa  HADE  DUBING  THE  YBAB   ENDING  JUNE  30,  1885. 

Project  for  the  expeuditnre  of  the  appropriation  of  $100,000  made 
by  act  of  July  5,  1884,  was  forwarded  July  5,  and  proposed  the  raising 
of  the  south  jetty  and  extension  of  the  work  seaward.  For  the  reason 
that  the  project  had  in  view  the  raising  of  the  inner  portion  by  a  pile 
structure  filled  with  brush  and  b:dtasted,  and  because  it  was  desirable 
to  utilize  the  most  fuvorable  season  of  the  year  for  the  purpose,  it  was 
recommended  to  do  that  work  by  hired  labor  and  purchase  of  material  in 
open  market;  all  matti'ess  work,  used  either  in  raising  the  Jelty  to  a 
higher  plane  or  in  extending  it  Gulfward,  to  be  done  by  contracL     It 
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ws)8  expected  by  t}iia  work  to  obtaio  a  fixed  chaonel  of  fn^ater  dept^ 
80  tbat  the  work  of  o)>eiiin(;  up  the  iDterior  channels  mi^ht  be  gob; 
meucetl  and  the  ctiamiel  of  improved  deptli  be  bad  from  the  Golf  ll 
Rochport  and  Corpus  Christi.        » 

ThefolIowiDg  proposals  were  received  iu  re8|>onse  to  advertisement  tf 
Jnly  25,  1884,  aiid  opened  Aogast  9, 1884 :  I 


Broab.  17,000     Stao«.4,»W  ' 
K*DiH  of  bidden  cobU 


Contract  was  entered  into  with  A.  M.  Shannon  &  Co.,  Angnet  3 
1884,  work  to  commence  September  1, 1S84,  aod  to  be  completed  Jdi 
30,  1885. 

Tfae  work  of  building  superstructure  by  hired  labor  began  Jnly  3 
and  the  contractors  laid  their  first  mattresses  (six,  eacb  ^8'  by  30*  t 
2'. 7)  in  the  foundation -course,  extcDding  the  jetty  seaward,  ou  the  2li 
of  September. 

From  tlie  beginning  in  September  and  until  near  the  completion  i 
the  work  in  April  operations  were  carried  on  under  difficulties,  main] 
owing  to  the  extreme  bad  weather  experienced  during  the  time.  Ileat 
f^eiis,  high  tides  and  rapid  currents,  and  nuusnatly  stormy  weather  p 
vailed  in  Septeml>er,  October,  November,  and  December,  and  from  Ji 
nnry  toMarch,  iiictunive,it  was  generally  unfavorable  for  rapid  progrea 

The  contract  work  was  coniplete<]  March  17,  the  amount  of  materif*^ 
used  in  the  work  covering  23,016.69  cubic  yards  of  brush-work  an 
4,626.15  tons  of  stone  ballast,  equal  to  28,242.24  cubic  yards  of  jettf 
the  cost  of  which  ([>aid  contractors)  was  *fi2,500.06,  or  82.!)2  per  yar 
The  contract  was  satisfactorily  performed. 

'f  be  auxiliary  work  by  hired  labor  and  purchase  of  material  in 
market  was  virtually  finished  in  the  first  week  in  April.  It  consisted  h 
building  snperstructure  upon  finished  contract  work,  and  included  tb 
-compacting  of  the  work  by  a  pile  system,  and  the  securing  of  the  bmr 
work  by  a  carefully  placed  stone  topping. 

The  object  of  this  work  (contract  and  auxiliary  hired  labor,  &c)  w 
the  extending  and  raising  of  the  south  jetty  and  the  securing  of  agnoi 
shore-connection,  with  a  view  to  obtaining  the  improvement  desind,  iM 
result  of  the  work  being  shown  in  the  accompanying  chart  of  sarvt 
innde  in  May  and  June. 

PROBABLE  OPERATIONS  OF   THE   YEAR  ENDING  JUNE  30,    1886. 

The  balance  of  the  funds  in  baud,  $6,913.11,  will  be  ai>p1ie«l  to  tb» 
preservation  of  the  present  work  by  su])plying  deficiencies  as  they  maf 
occur  by  action  of  the  sea,  and  making  needed  repairs,  and  contingent 
cies  of  office.  After  the  expenditure  of  the  amount  reserved  for  tW 
work  above  specified  operations  most  cease,  no  appropriation  haviaf 
been  made  for  this  work  during  the  fiscal  year  1885-'86. 

During  the  fiscal  year  ending  Jane  30,  1887,  there  could  be  profltablj 
expended  ♦500,000  in  constructing  works  at  the  Pass  and  improving  the 
interior  channels. 
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The  work   is  located  iu   the  collection  district  of  Corptw  Cliristi,  bdiI  the  neareat 
[ht- house  ifi  at  AruDUtt  Pam. 

Money  gtatemmt. 

iljl,  1884,  amont  avaiUble $1,088  63 

noDnt  appropriated  by  act  approved  Jaly  5, 1864 100,000  00 


ilv  1 ,  18%,  amuut  expended  dnring  flscal  year,  ezclnsive  of  onlfltandinz 
liibilitiesjuly  1,1884 94,  ITS  51 

Jy  1,  188&,  amonot  available 6,913  11 

Amount  (estimated)  reqnired  for  completion  of  eiistinK  project... &i0,7'i2  75 

Amonntthatoanbeprofitabl^expendedintiscalyeBrendinf;Jnne30,1887  500,000  00 
Snhtuitted  in  compliance  with  requirements  of  seation  2  of  river  and 
harbor  acta  of  1866  and  1867. 


STATISTICS,  ROCKPORT,  FULTON,  AND  9A1NT  MART'S,  FOR  FISCAL  TKAR 
BNDIN'O  JUKE  30,  1886. 

iunlihed  b;  Mr.  Sainael  J.  SepnoDr,  aunUr;  ud  tn»«Disr  CeleniHi-Fiuton  Putare  CompoDy, 
Kookport,  Tei.] 

ntward  abipment: 

Cattle head.-      4,490 

HoTses head..  100 

MercbandlBe barretH..      3,455 

Cotton bales--  50 

Hides number..         400 

nnai-d  shipmeDt: 

Merchandise.. barrels..     23,400 

Lumber feet..  C19,9«0 

SbiDgles .» number..  SKi.OOO 


f  collector  of  ccbtoms  at  corpus  chkisti,  texas. 

Custom -House,'  Corpus  Christi,  Tf.x., 

ColUctor'a  Office,  Jvlg  25,  ISrS. 
ce  with  yonr  re<]neat  I  have  the  honor  to  submit  the  follon'inK 

.,  of  the  transactions  of  this  district  for  the  year  endiuK  June  30, 

485.  Here  allow  me  to  say  that  the  following  stutcment  dovs  not  embrace  tonnage 
f  Tessels  nor  the  value  of  commodities  transporied  tfaetein  which  are  not  by  law  re. 
Hired  to  enter  and  clear  ftora  this  port. 

EntnniiH  snd  dMnuic«g.  j  tfnmber.   lauoAHt. 

'ess«la  enters  from  foreiizn  ports 4  |  4OT 

easela  cle»red  to  forelen  portn 4  Wl 

'esHclH  entered  from  domeiitio  porta SI  I  32.342 

'aH*elH  clearRd  to  domestio  porta M  |  32.  IM 

'alue  of  exports  to  foreign  conntriea $335,469 

'alue  of  imports  from  foreign  conntrieB 1,512,666 

I  am,  very  respectfully, 

LOVBLL  H.  Jeromb. 

ColUclor. 
To  Colonel  Makspikld,  U.  S.  A. 
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IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

Eatimkte  for  jel  ties  and  interior  dam,  ISSl S678,(l&l  51 

Approprialed  lB80-'85 'ISS, 000  ft 

B&l»DceofMticnat« 493,  (>y» 

OBIGINAli   CONDITION    OF   THE  LOCALITY. 

The  Pass  which  forms  the  connection  between  the  Laguna  Madre  and 
the  Oulf  of  Mexico  separates  Bnizos  Island  from  Padre  Island,  and  tbt 
harbor  within  was  obstructed  directly  across  the  mouth  of  the  Pass  tn 
a  bar  in  the  usual  curved  form,  Kituated  so  as  to  l>e  entirely  ex|>ose<l  i> 
heavy  storms,  and  being  of  a  quicksand  formation  easily  acted  upon  h 
tidal  currents,  the  best  water  [in  an  evershit'tiug  chauneiyacross  it  v» 
about  7  feet.     Id  the  harbor  the  greatest  depth  was  27  feet. 

PROJECT   OP  IMPBCTBUENT. 

To  extend  two  parallel  jetties  entirely  across  the  bar  to  the  12-f<M 
curve,  the  width  between  the  jetties  to  be  about  the  same  as  the  oar 
roweM  part  of  the  Pass,  viz,  1,500  feet;  the  south  jetty  (Brazos  Islau 
Jetty)  to  be  3,630  feet  long,  and  the  north  jetty  (Padre  Island  Jetty)ti 
be  2,940  feet;  the  direction  of  the  jetties  to  bo  in  prolongation  of  th 
Pass;  the  estimated  cost  of  the  south  jetty  about  1190,000;  estiniatr^ 
cost  of  the  north  jetty  about  $130,000.  In  addition,  to  constract  a  dai 
from  Point  Isabel  to  Bmzos  Island,  to  increase  the  depth  of  water* 
the  bar  and  in  the  channel  to  Point  Isabel,  by  preveuting  the  flow  w 
ward  Boca  Chico ;  the  estimated  cost  about  t328,000. 

Approval  was  given  to  so  much  of  the  project  as  covered  the  con 
struction  of  the  south  jetty,  leaving  the  question  of  the  north  jeKi 
and  of  the  inner  dam  to  the  future. 

OPERATIONS  FROM  1882  TO  JUNE  30,   1884. 

South  jetty. — The  work,  extending  from  Brazos  Island,  with  a  total 
(approximate]  length  of  3,500  feet,  was  built  of  superposed  courses  oJ 
brush-mattresses  ballasted  with  brick. 

At  the  close  of  1884  the  work  was  in  an  incomplete  state  and  still  in 
the  bauds  of  the  contractor. 

The  amount  expende<l  in  operations,  lSS2-'84,  was  $157,666.til,  tlir 
resulting  effect  being  an  improved  channel  of  entrance  not  strictly  p« 
manent  because  of  the  incomplete  condition  of  the  jetty. 

PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1839. 

During  July,  1884,  Mr.  Rittenhonse  Moore  placed  twenty-six  nut- 
tresses  (each  90  feet  by  30  feet  by  2  feet)  in  the  jetty ;  sixteen  in  loumii- 
tion  course,  extending  the  course  to  12  feet  of  wat«r  and  to  the  free  t^ 
as  designed;  ten  in  second  course,  extending  that  course  outward  fron 
the  east  side  of  the  gap  where  the  channel  for  navigation  crossed  tbf 
jetty.  This  work  completed  the  contract  of  September  7,  1SS3,  the  con 
tract  being  closed  August  2  by  a  final  payment.  The  total  amount  rf 
M  spprupriatod  in  1U78 16,000,  which  wm  applied  to  remorcii; 
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iiiHterial  nsed  in  tlie  contrftct  was  21,13ft.31  cabic  yarda— or,  17,653.83 
yards  of  brusb-nork  and  3,476.48  yards  of  brick  baJlast — for  which  was 
paid  (54,998.58.    Tbe  work  was  satisfactorily  dooe. 

The  project  for  the  espendi-tiire  of  tbe  appropriation  ($25,000)  of  July 
5,  1884,  waa  forwarded  July  21,  proposing  to  continue  work  on  south 
jetty,  in  accordance  with  the  approved  plan,  by  adding  to  the  work 
superposed  courses  of  brush  mattreases  and  brick  ballast  to  aid  its  com- 
pletion, with  a  view  to  deepen  the  chanuer  across  the  bar  and  maintain 
a  snitable  harbor  inside  the  Pass. 

Tbe  following  proi>osal8  were  received  in  response  to  advertisement 
of  Augast.  2, 1884  and  opened  Angnst  21, 1884: 


Nunea  o(  bidden. 


Bro.h 

,5.7.^;. 

BmllHt 

1.S00 

AggrcEaM. 

1  M 

Is 

8  7S 

am 

Contract  was  enftred  into  with  Bittenhouse  Moore  September  10, 
1884;  work  to  commence  October  1. 1884,  and  to  be  completed  June 
30, 1885.  ' 

Mr.  Moore  began  work  immediately  after  signing  articles  of  agree- 
ment,  and  pnsbetl  it  so  well  that  by  the  11th  of  October  he  had  com- 
pleted his  contract  in  a  very  satisfactory  manner.  Twenty  eight  mat- 
tresses (each  90  feet  by  30  feet)  were  placed  in  the  jetty,  extending  tbe 
third  course  on  both  sidcH  of  the  channel-gap;  twelve  mattresses  on  the 
west  side  of  the  gap  covering  a  length  of  3fi0  feet,  and  16  mattresses  on 
the  east  side  of  the  gap  for  a  length  of  480  feet.  The  amount  of  mate- 
rial ased  in  this  contract  was  8,4o],944  cnl>ie  yard.s;  or  7,197,544  yaids 
of  brnsh-wurk  and  1.2.'>4.4  yards  of  brick-ballast.  The  contractor  re- 
ceived for  this  work  $23,993.25;  or  $2,838  per  yard. 

The  appropriation  of  $23,000  was  not  sufficient  for  thoroughly  effect- 
ive pur)H)s(-s,  and  the  result  of  tbe  expenditure  of  the  amount  was  in 
tbe  way  of  augmenting  the  jetty  with  a  reasonable  ex|iectatiou  of  reach- 
ing giHHl  results  in  channel  depth,  &c.,  in  the  future  by  progressively 
slow  stages  in  consonance  with  the  annaal  grants  afforded. 

In  his  reiioi*t  of  October  12,  the  United  States  tnn)>ector  states: 

Thn  whole  work  is  in  excellent  condition.  I  flnil  that  the  gipateBtnmonnt  of  wat«r 
at  ebb  tills  eociijieH  IhronKh  the  "gap"  led  for  navigiition  auJ  that  very  little  of  it 
nins  oTi-r  the  jetl.v.  "  *  *  In  my  opinioD,  if  the  "i(m|>"  cODld  be  closed  up,  the 
bar  to  the  northward  of  the  jetty  would  deepen  im mediately. 

PBOBABLE  OPKRATIOK8  OF  THE  YEAR  BNDINQ  JDNE  30,  1S86, 

Ho  appropriation  was  made  by  Congress  for  continuing  improvement 
at  this  point  during  the  year  1885-'86.  The  funds  in  hand,  $851.JS, 
are  only  apjilicable  to  contingencies,  &c.,  for  which  the  amount  has 
been  reserved.  Ho  work  can  therefore  be  outlined  at  this  dat«  for  this 
improvement. 

During  the  fiscal  year  ending  June  30, 1887,  tFiere  could  be  profitably 
expended  $2(HMKKI  (the  annual  estimate)  in  continuing  the  work  of  im- 
provement oHuinally  estimated  for. 

The  amount  required  of  the  estimate  of  1881  (not  fully  approved  and 
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ELdoptetl)  for  the  completioa  of  improvemeDts  in  accordance  with  tb( 
project  (only  approved  in  part]  is  $:t93,0S4.50. 

It  ie  located  In  th«  collectiuti  dUtnct  of  Brownsville,  Tez.,  and  the  nearest  Vigi, 
ia  Brazos  IsUod  light-beacun. 

Money  statement. 

Jnly  1,  1864,  amount  available....!. $34,3e£  j> 

Araoant  appropriated  by  act  approved  Jnlj  5,  1884 25.000  I* 

59,366  J) 
July  I,  \S^,  KDionnt  expended  during  fiscal  year,  excloBive  of  outatandiDg 
lisbilities  July  1.  1S84 58,5l5a 

July  1,  1865,  amonnt  available S 

i  Amount  (estimated)  required  for  completion  of  ^iHting  prolaot 4!Xt,U64  H 
Amunnttbatcanbeprolitably  expended  in  fiscal  yuar  ending  JDiie30,m8T  200,000  K 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1<:!66  and  1867. 


T9. 

PEOTECTION  OF  ELVER  BANKS  AT  FOET  BROWN,  TEXAS. 

FiiHt  appropriation,  18T6 tlO.O) 

Second  appro|iriation,  1879 7,000* 

Third  appropriation,  ItMi 1,000  « 

Total 1H000  14 

Amount  expended  to  Jane  30,  1885 16.9!l6  4i 

Amount  available  June  30,  1885 1,«»SI 

The  results  attained  at  this  poiot  were  not  commensurate  with  the 
expenditure ;  therefore,  in  1881  it  was  considered  best  uot  to  attempt  to 
control  the  Kio  Grande  at  this  place  by  artificial  works,  it  being  tboaght 
more  expedient  to  move  from  time  to  time  saeh  of  the  buildings  si 
should  be  in  actual  danger. 

£To  further  appropriation  is  recommended. 

Money  statement. 

Jnly  1, 1884,  amount  available tl,23DM 

July  1,  lBiS5,  amount  expended  during  fiscal  year £26  U 

Jnly  1,  1885,  amount  available 1,0(1 
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IMPBOVEMENT  OF  RED  RIVER  AND  OF  CERTAIN  RIVERS  IN  THE  STATES 
OF  LOUISIANA,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE  TKIBUTARV 
TO  THE  MISSI8SIPPI-WATEK-GAUGE8  ON  THE  MISSISSIPPI  AND  ITS 
PRINICIPAL  TRIBUTARIES. 


RBFORT  OF  CAPTAIN  ERIC  ItERGLANU.  CORPS  OF  F.SGINEEHS,  OFFICER 
IN  CHARGE,  FOR  TUB  FISCAL  TEAR  ENDING  JUNE  30,  IBeB,  WITH 
OTHER  DOCaHENTS  KELATISG  TO  THE   WORKS. 


IMPBOTEMENTS. 

1.  Red  River,  Lonisiana  auil  Arkansui.    '  10.  Bayuu  D'Arhunne,  Louisiana. 

2.  Survey  of  Bb;oii  Pierre.  Loiiittiaoa.      '  11.  Yazoo  Rivt^r,  MiMi>i«Hi|>pi. 

3.  Cjprraa  Bayon.  Texas  aud  Louisiaua.     1'^.  Bin  Sunflower  Kiver,  MiMiuippJ. 

4.  Caiie  River,  Lonisiana.  !  13.  Tchnlu  Lake,  MissisHippi. 

5-  Lojtgy  Bayou,  LalieBisteDeau  sad  the     14.  Tallabatchee  River,  MiHaissippi. 
Durcheat.  LouisiaDa.  15.  Coldwaler  River,  MisHisHijipi. 

6.  Ouachita  and  Blauk  rivers.  Arkansas  I  16.  Yallabneba  River,  Missisaipiii. 

anil  Lonisiana.  i  17.  Steele's  Bayou,  Mississippi. 

7.  BayoQ    Bartholmen,   Loaisiana   aod  [  IB.  Big  Black  River,  MiHsiHsippi. 

Arkansas.  i  ly.  Big  llatchee  River,  Tenuesiee. 

8.  Bayon  BtBof,  Loaisiaua.  '  20.  Souili  Forked  Deer  River,  Tennessee. 
'J.  TensM  River  and  Bayou  Hafon,  Lou-  -  SI.  Waler-gaugi'son  the  Mississippi  River 

isiana.  I  and  its  prinuipat  tributaries. 

EXAHINATIONS  AND  SURVEYS. 

2*2.   Cassidy's  Bayon,  Mississippi.  36.  Bayou  Bartholomew,  Arkaustts,  froiu 

iX   Yazon  Pass,  MissisHippi,  to  det«rmiue  pretent  head  ot  uavigalion  to  Liu- 

tbe  cost  of  a  lock  at  that  place.  cola  County  line. 

24.   Deer  Creek,  Missiiaippi.  27.  Cypress  Bayou  anrl  the  lakes  belwecu 

lit.   OutletsofBisDrRiver Louisiana, with  JeOersoD,   Teiaa,  and   ShreveporC, 

a  view  to  closing  same.  La. 


United  States  Engineer  Oppioe, 

Yickjiburg,  Mms.,  July  27, 1885. 
SiB :  I  have  tbe  honor  to  suhmit  herewitlt  aiintial  reports  on  the  works 
under  my  charge  for  tbe  fiscal  year  enditifr  June  30,  IsSS. 
Very  respectfully,  yoor  obedient  servant, 

Eric  Beroland, 
Captain  of  Engineera. 
The  Chief  op  EnGiNESRS,  Ut  8.  A. 

1471 
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IMPROVEMENT  OF  RED  RIVER,  LOUISIANA  AND  ARKANSAS.* 

Bed  Birer  has  its  lifad  waters  in  Northern  Texas,  and  flows  i 
easterly  direction,  forming  the  boundarj'  between  Indian  Territory  an 
Texai*  i  at  Fultoii,  Ark.,  it  changes  its  course  to  n  general  sontbeaslei^ 
direction,  and  enters  the  Mitisissippi  Birer  at  Bed  Biver  Landing,  Lot 
isinna. 

A)i[>ropriations  for  the  improvement  of  this  river  were  made  at  iDt« 
vals  between  182S  and  IH41.  Between  1841  and  1852  no  appropriatio 
was  made,  and  a  longer  interval  of  twenty  years  elapsed  between  I:^ 
and  1872,  dnring  which  times  the  results  of  work  previously  douevei 
lost. 

The  improvement  of  this  river  from  1872  to  1881  was  carried  on  hdiIc 
Tai  ious  appro) trial) Otis  for  removing  raft  in  Red  Rive^  and  closing  Ton^ 
Bayon,  removing  obstructions  fiom  Bed  River,  and  improvinK  Cpp( 
RhI  River,  from  Fulton,  Ark.,  to  head  of  ratt.  The  river  and  liarbc 
act  of  August  2,  188:^,  combined  all  work  on  this  stream  in  the  geoen 
title  of  improving  Ret!  River,  which  includes  the  whole  river  from  Ih 
month  of  the  Atchafalaya  to  Pulton,  Ark.,  a  distance  of  about  523  miift 

The  jtresent  improvement  dat^s  from  1872.  At  that  time  navig»lio 
above  Shreveport,  La.,  wa«  almost  impossible  on  account  of  [be  gM 
rait.  A  Hurvey  of  this  obstruction  was  made  in  1871-72,  and  estimate 
submitted  for  it«  removal  and  the  subsequent  improvement  of  tbe  rirei 
The  work  of  removing  thtH  great  obstruction  was  begun  Deeemlwrl 
1872,  ami  Novemljer  27,  1873,  the  opening  of  the  channel  through  rh 
raft  WHS  completed.  Tlie  work  in  the  raft  n>giou  since  that  time  lia 
coiisiHteil  ill  removing  portions  of  the  old  raft,  leaning  timber  and  bru^ 
from  the  banks,  and  breaking  Jams  to  prevent  blockading  of  the  rire 
nnd  relormation  of  the  nift.  This  work  has  been  done  princi|Mll 
by  mt'Aiis  of  crane,  derrick,  and  sungboaU.  In  1879  an  examitiatuH 
was  made  with  a  \'iew  to  ascertaining  the  changes  in  the  river  since  tb 
raft  was  opened,  and  it  w;is  found  that  the  higii  water  line  ba<.l  bn* 
reduced  to  a  level  generally  within  the  banks,  a  greater  depth  of  ffiit«i 
everywhere  secured,  and  an  enlarged  section  of  channel  way  gainwl 
and  that  very  little  water  was  diverted  from  Uie  river  pra[>er  at  lo« 
stages. 

An  examination  of  Tone's  Bayou  was  made  in  connection  with  th< 
survry  of  the  raft  region  in  187t-'7:i,  The  river  and  harbor  act  of  •Iniu  ' 
10,  1872,  appro|>riated  $20,0011  for  the  improvement,  the  object  being 
to  improve  the  navigation  of  Red  River  below  Shrevei>ort,  it  haviug 
been  seriously  alfected  by  the  gradual  enlargement  of  Tone's  Bayoa 
tbe  water  passing  into  it  depleting  the  main  channel  of  the  river  below, 
causing  it  toshoaland  becmiie  narrow  without  giving  another  navigahlt 
channel.  The  project  fur  this  improvement,  submitted  July  16,  1812, 
rectminiended  closing  the  bayou  with  a  dam,  having  its  top  10  feet  belo* 
high  water  mark,  in  onter  to  throw  an  increased  volume  into  the  nmin 
river. 

As  the  bed  of  the  river  enlarged  it  was  proposed  to  increase  the  beiglil 
of  this  dam  by  annual  appropriations  until  the  bayon  should  be  finalK 
closed.  This  dam  was  eompteted  in  Jaiinary,  187^,  and  destroyed  by 
high  water  the  followitig  March.  In  May,  1873,  it  being  found  denirulile 
to  run  drift  from  the  Red  River  raft  out  of  the  navigable  channel  Iwlow 
Shrevejiort,  the  plan  ol  miming  it  into  the  bayou  and  closing  the  latter 
with  a  raft  was  adoiitod.    A  boom  was  therefore  constructed  and  a 
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l^g«  rnft  formed  at  the  site  of  tbe  dam,  bat  tbia  wfts  also  entirely  swept 
away  Juty  8, 1873.  This  raft  went  down  Tooe'tt  Bayoa  aod  thence  into 
Bayou  Pierre.  A  secood  raft  was  formed  lator  in  the  season,  but  the 
water  cut  under  it  and  consequently  no  valuable  results  were  obtained. 
This  also  went  subsequeutly  with  the  current  into  Bayou  Pierre. 

A  plan  was  submitted  iu  the  Annual  Report  of  1874  to  eotirely  close 
the  ba^pa  with  a  dam  of  same  height  as  levees  along  tbe  river,  and  the 
cttizensof  Sbreveportand  others  interested  also  urged  the  total  closure 
of  the  bajou  at  that  time.  The  dam  was  beguu  in  October,  1876,  and 
the  work  continued,  with  frequent  interruptions  from  high  water,  until 
September,  1879,  when  it  was  discontinued  for  lack  of  funds.  At  this 
time  tbe  dam  bad  reached  a  height  of  24  feet,  or  12  feet  below  high- 
water  mark,  and  tbe  top  was  covered  with  a  heavy  layer  of  stone  to 
weight  the  mattresses  down  and  prevent  drift  from  damagiDg  tbe  dam. 

It  was  found  necessary  to  keep  a  watchman  on  the  work  continnoasly 
to  see  that  the  dam  was  not  cut  and  prevent  tbe  people  from  carrying 
away  the  stone,  which  is  a  scarce  article  in  that  locality. 

Thix  dam,  although  really  a  low-water  dam,  was  of  great  benefit  to 
navigation  below  Shreveport.  Tbe  water  iu  1879  reached  a  point  3} 
feet  below  the  low  water  of  1878,  the  lowest  previously  known ;  but  not- 
withstanding this  steamboats  made  regular  trips  from  Shreveport  txt 
Grand  Ecore,  a  thing  never  attempted  before  the  partial  closing  of  tbe 
bayou.  It  soon  t>ecame  evident  that  a  low-water  dam  could  not  be 
maintained,  hence,  in  1880,  it  was  proposed  to  pnt  in  an  earthen  dam 
up  to  high-water  mark,  just  above  tbe  former,  and  connect  its  ends  with 
tbe  levees  on  Bed  River,  and  also  dam  the  lower  branch  of  Old  Biver. 

Contract  was  entered  into  August,  1881,  for  tbe  completion  of  this 
work,  which  was  to  be  flnisheil  during  the  low-water  season  of  1881; 
this  the  contractors  failed  to  do,  and  on  the  night  of  December  1, 1881, 
tbe  Confederate  dam,  built  in  1864  across  Lower  Old  River,  below  the 
projected  dam,  was  destroyed,  carrying  with  it  tbe  uncompleted  dam 
above.  According  to  affidavits  of  tbe  agentof  the  contractors,  and  sev- 
eral of  his  men,  on  February  14, 1882,  a  body  of  masked  men  approached 
the  main  dam,  took  charge  of  the  guards,  and  cut  a  ditch  across  the 
dam,  the  eflect  of  which  caused  its  entire  destruction.  The  work,  be- 
ing incomplete,  hail  not  been  accepted  by  the  United  Statics  when  the 
dams  were  destroyed,  and  consequently  no  payment  was  made  to  the 
contractors.  In  view  of  tbe  determined  opposition  of  tbe  people  in  the 
vicinity  to  having  the  work  of  the  Government  carried  out,  and  tbeprob- 
ability  that  such  work  if  finished  would  be  destroyed,  nothing  Las  since 
been  done  toward  closing  Tone's  Bayou. 

The  river  and  harbor  acts  of  1878  to  1881,  inclnsive,  made  appro- 
priations for  removing  snags  and  other  obstructions  from  Red  Biver, 
Louisiana.  This  work,  which  was  begun  August,  1878,  by  the  snag-boat 
Wagner,  and  continued  until  October,  1881,  extended  from  the  mouth 
to  Shreveport.  A  shore  party  was  also  employed  in  1879  to  remove 
bank  obstructions.  The  snag-boat  0.  W.  Howell  was  built  by  con- 
tract aud  received  iu  November,  1881.  By  river  and  harbor  acta  of 
1879  and  1880  appropriations  were  made  for  improving  the  river  from 
Pnlton,  Ark.,  to  head  of  raft  An  examination  of  this  part  of  the 
river  was  made,  and  report  thereon  submitted  in  1879.  At  the  samo 
time  a  report  was  submitted  on  an  examination  of  the  stream  above 
Falton  to  tbe  Missouri,  Kansas  and  Texas  Railroad  Bridge. 

In  1875  some  leaning  timber  was  cut  between  the  head  of  raft  and  a 
point  24  miles  below  Fulton.    Work  was  beguu  in  September,  1879,  at 
Falton,  and  continned  down-stream  until  December.    The  work  waa 
.93  B 
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rMomed  in  September,  1880,  and  condoned  antil  high  water  in  DeMm- 
ber.  The  river  was  placed  in  good  navigable  condition,  when  there  wag 
sufficient  water  for  boats  to  mo,  by  tbe  work  of  tbeae  two  seasons,  bat 
as  many  new  obstmctionn  were  added  by  the  flood  of  1881,  the  balance 
of  appropriation  for  this  work,  witb  a  portion  of  that  for  improving  Bed 
Biver,  was  used  in  their  removal. 

In  September,  1874,  a  survey  was  made  of  tbe  falls  at  Alexandria; 
another  was  made  in  1878,  and  report  tbereon  submitted  December  2D, 
1879,  with  a  project  for  excavatiog  a  ohaaoel  75  feet  wide,  with  aper- 
maoeDt  depth  of  i^  foet  below  the  low  water  of  1874,  tbroagh  the  opper 
fells,  and  for  bailding  a  dam  at  the  lower  falls  with  the  rock  removed 
from  the  channel  above.  The  work  of  excavation  wan  let  by  contract, 
October  14, 1382,  at  $3.45  ^r  cubic  yard,  and  has  progressed  rerf 
slowly  since  that  time,  but  2,050.7  cnbic  yards  having  been  excavated 
and  paid  for  to  June  30, 1884.  Baring  tbe  seasons  of  1882-'83  aod 
1883-'84  the  United  States  snag-boat  C.  W.  Howell  and  United  States 
steamer  Thomas  B.  Florence  were  employed  in  removing  obstmctioiis 
below  and  above  Shreveport.  During  the  latter  part  of  1882  the 
United  States  snag-boat  John  B.  Meiga  was  temporarily  transferred  to 
this  river  from  tbe  Yazoo  to  replace  tJie  Howell  while  the  latter  wat 
ondergoiog  repairs. 

An  examination  of  Bayon  Pierre,  Louisiana,  was  made  in  Febmaiy  and 
March,  1883,  with  a  view  to  determining  the  practicability  of  remoT- 
ing  tbe  rail  from  the  bayou  toimprove  the  low-water  navigationofBed 
Hiver  between  Tone's  Bayon  and  Bayon  Winsey.  The  work  done  from 
1872  to  the  beginuing  of  this  flscul  year  has  been  of  great  benefit  to 
Bavigation  and  commerce.  Previous  to  1873  navigation  above  Shreve- 
port was  prevented  by  the  great  raft,  whicii  has  been  removed,  and, 
with  subsequent  work,  about  150  miles  of  river  opened  to  navigation. 
By  means  of  snag-boats  and  shore- parties  oumerons  obstractions  have 
been  removed,  tbe  raft  kept  from  reforming,  and  the  river  kept  open 
from  Fulton,  Ark.,  to  its  mouth,  and  is  navigiible  between  those  points 
the  entire  year.  The  work  at  the  channel  through  the  falls  of  Aleian 
dria  was  but  little  more  than  one-fourth  completed. 

The  present  project  for  the  improvement  consists  in  the  removal  of 
snags  and  other  obstmctioDS,  deepening  the  water  at  shoal  pla<^  and 
opening  the  channel  throngb  the  falls  at  Alexandria.  New  obstrac- 
tions are  continually  added  by  caving  banks,  &c.,  and  each  flood  brings 
down  a  large  quantity  of  obstructions ;  hence  no  detailed  estimates  for 
tbe  permanent  improvement  of  the  river  can  be  presented.  During  the 
fiscal  year  the  work  has  been  carried  on  as  follows:  Tbe  United  States 
snag-boat  0.  W.  Howell,  after  undergoing  some  necessary  repairs  at 
Ifew  Orleans,  returned  to  the  river  and  resumed  operatious  August  21, 
1884,  which  were  continued  below  Shreveport  until  February  6, 1885. 
From  February  10  to  March  1,  1885,  she  was  employed  in  Uppw:  Bed 
River,  between  Shreveport  and  Garland  City,  Ark. 

The  following  work  was  performed : 

Snags  pnllcd f l.aa* 

Htnaipe  pulled  .- 5i 

Side-jaiDB  removed 5 

Sbore-Bnaga  cut ^.<f|^ 

LenuiD^.treea  out * 

Tbe  shall  of  one  wreck  and  boll  of  another  were  removed.  The  United 
States  steamer  Florence,  which  sank  at  O.  E.  Bend,  was  raised  and 
towed  to  the  mouth  of  the  river.    :^or  details  of  the  operations  of  the 
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Howell,  I  wotild  call  atteotloii  to  the  report  of  Capt.  E,  F.  White,  sab- 
mitted  berewitfa. 

The  TTnited  States  steamer  Thomas  B.  Florence  left  Alexandria,  La., 
Aa^nst  24, 1884,  to  proceed  to  Upper  Bed  Biver  aud  resume  operations. 
While  crossing  O.  K.  Bar,  about  70  miles  above  Alexandria,  August 
26, 1884,  she  struck  a  submerged  snag  which  broke  through  her  bottom, 
»nd  she  sank  on  the  bar  in  a  few  minutes.  The  Howell  came  to  her 
asaistaoce,  airiving  Aagast  27,  bat  did  not  get  her  afloat  until  Septem* 
b«r  6,  after  her  cabin  had  been  swept  away  and  the  heavy  parta  bad 
been  removed.  Authority  baring  been  obtained,  ehe  was  t«wed  to  the 
moath  of  the  river  by  the  Howell  in  liTovember,  and  ftom  there  was 
taken  to  Saint  Louie  to  undergo  repairs.  On  completion  of  repairs  she 
returned  to  Bed  Biver,  arriving  at  Shreveport  April  15, 1886.  On  April 
28  the  Florence  was  sent  in  the  upper  river  to  break  up  a  large  Jam  of 
logs  which  had  formed  there,  but  after  removing  part  of  the  jam  it  re- 
formed below  the  boat,  and  the  Howell  was  also  sent  to  assist  in  remov- 
ing the  obstruction. 

The  Florence  was  employed  ttom  April  28  to  May  15,  and  the  Howelt 
fkxMQ  May  2  to  11.  This  work  was  in  the  old  rah  region,  where  tbo 
river  in  many  places  is  only  90  to  100  feet  wide,  and  jams  are  easily- 
formed,  which,  if  not  removed  during  high  water,  are  very  difiBcalt  to 
break  afterward.  It  is  estimated  that  ftx>m  4  to  6  miles  of  jams  were 
removed  and  a  serions  obstruction,  which  would  have  been  a  complete 
barrier  to  navigation,  was  only  averted  by  the  promptness  of  its  re- 
moval. 

The  following  obstmctions  were  removed  in  breaking  the  raft : 

Juns  removed . 15 

Slde-JaiDB  remoTed 12 

Snsgs  pulled ...,. , 3 

During  the  low-water  season,  from  September  till  the  early  part  of 
I>ecember,  1884,  three  parties  were  employed  ander  the  superintend- 
ence of  J.  T.  Dorey,  whose  report  is  submitted  herewith,  in  removing 
obstructions  from  the  banks  of  the  river,  &c.,  between  the  mouth  of 
Loggy  Bayou  and  the  Arkansas  State  line,  accomplishing  the  following 
work,  viz : 

Cbannel  mags  out  off  »t  low  water 3,055 

SboTe  SDOgt  cat , 25,773 

Stuturacut 3,138 

LeaDing  trees  cat 6.2eft    ' 

Five  thousand  eight  hundred  and  eighty-nine  rods  of  willow  bmsb, 
averaging  6  feet  in  width,  were  also  cleared  from  the  banks. 

The  work  by  the  snag-boats  and  shore  parties  during  the  past  season 
has  relieved  the  river  of  many  dangerous  obstructions,  kept  it  open  for 
navigation,  and  prevented  the  serious  blockading  of  the  stream  in  the 
old  raft  region, 

SALE  Ain>  MUBPHT  DAJL 

Tbe  river  and  harbor  act  approved  July  6, 1884,  provided  that  of  t  lie 
appropriation  for  Bed  Biver  an  amount  not  exceeding  (5,000  shonld  be 
expended  to  close  the  outlet  of  the  river  known  as  ^le  and  Murphy's 
<janal.  Above  Shreveport,  in  what  is  known  as  tbe  raft  region,  there 
are  numerous  large  lakes  in  the  bottom  lands  on  both  sides  of  the  main 
stream,  connected  therewith  by  bayous  or  outlets.  These  outlets  are 
of  two  kinds,  natural  and  artificial.  The  lakes  and  ontlets  were  used, 
at  tbe  time  the  river  was  obstmoted  with  the  rafts,  as  avenues  during 
high  stages  of  the  river  for  piissage  of  steamers  to  tbe  head  of  the  raft 
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in  the  main  river.  As  tbe  different  rafts  formed  snccesaively  np  Htreaai 
the  lower  batons  or  outlets  were  abandoned  for  the  newer  ones  formeil 
abova  If  these  were  Dot  of  aufBcient  capacity  for  the  purposes  of  uar- 
igation  tliey  were  cleatied  ont  and  enlarge<l,  or  else  abort  canals  were 
^ug  at  convenient  points  so  as  to  form  the  necessary  connections  be- 
tween the  river  and  tbe  laiie  cbauoels.  Such  are  Alban's  canals,  Xos. 
1,  2,  and  3,  on  the  east  side,  and  Sale  and  Murphy's,  Koautz's,  and 
Hervey's  canals  on  tbe  west  side  of  Bed  Eiver.  Heavy  tolls  were 
charged  boats  for  passing  through  these  canals.  The  lemoval  of  the 
raft  by  the  Government  opened  up  the  main  channel  of  the  river,  mnoe 
which  time  the  outlets  have  not  been  used  for  navigable  pnrpoaea,  and 
their  mouths  have  gradually  tilled  up  with  deposit  aud  drift,  so  that  at 
low  stages  but  little  water  is  drawn  off  from  the  main  stream  through 
tbem.  At  high  stages,  however,  they  vent  a  considerable  volume,  and 
their  closure  would  teud  to  enlarge  aud  improve  the  navigation  of  Bed 
Eiver. 

The  upper  outlet  on  the  west  side  is  tbe  Sale  and  Murphy  Canal, 
about  70  miles  above  Shreveport  by  river.  The  country  bordering  tbe 
river  in  tbe  vicinity  of  this  outlet  is  sparsely  settled  aud  could  not  be 
depended  on  to  furnish  laborers  and  supplies  necessary  for  the  work  of 
building  the  dam.  Consequently  it  became  necessary  to  transport  these 
from  Shreveport  by  steamer.  When  the  appropriation  became  availa- 
ble tbe  water  above  Shreveport  was  too  low  to  permit  boats  to  mn  up 
as  high  as  the  mouth  of  the  canal,  and  it  became  necessary  to  delay  tlie 
work  until  a  sutBcieut  rise  should  occur.  About  tbe  1st  of  November 
a  light-draught  steamer  was  chartered,  laborers,  .tools,  and  suppUes 
taken  on  board,  and  the  boat  started  up  tbe  river,  arriving  at  tbe  month 
of  the  canal  November  6.  Capt.  J.  T.  Dorey,  who  bad  previously  vis- 
ited tbe  locality  aud  inspected  the  site,  was  the  superintendent  in  cba:^ 
of  ibc  work,  and  accompanied  the  party  on  the  boat.  He  had  other 
duties  to  attend  to  also,  aud  after  starting  the  work  on  the  selected 
site  he  left  the  party  in  charge  of  an  overseer  who  was  supposed  to  be 
reliable  and  familiar  with  such  work.  The  superiutendeut  paid  occa- 
sional visits  while  the  work  was  in  progress. 

April  4,  1882,  MaJ.  W.  B.  B.  Beuyaurd,  submitted  to  the  Department 
estimates  for  closing  this  and  other  outlets  with  dams  composed  of  brush 
and  stone,  with  mattress  protection  on  bottom  and  sides  to  resist  the 
scouring  effect  of  the  water.  Tbe  estimate  for  the  Sale  and  Murphy 
Dam  was  $6,900,  This  amoutitnot  being  available,  and  it  being  then 
impracticable  to  obtain  stone  for  tbe  work,  it  was  decided  to  build  the 
dam  of  brush  mattresses  aud  earth.  It  was  necessary  to  push  the  work 
to  completioD  as  rapidly  as  possible,  as  the  winter  rise  could  be  expected 
on  or  before  the  16th  of  December. 

About  the  end  of  November  I  was  informed  that  the  dam  was  Deal- 
ing completion,  and  in  order  to  satisfy  myself  that  tbe  work  had  beta 
properly  done  I  directed  Assistant  Engineer  H.  M.  Marshall  to  proceed 
to  tbe  work  and  inspect  it.  He  directed  that  the  height  should  be  in- 
creased and  base  made  thicker,  which  was  done,  and  the  working  party 
was  withdrawn  on  December  4. 

The  dam  when  completed  was  400  feet  long,  bad  a  crown  of  10  feet, 
with  slopes  of  2  to  1.  Its  top  was  2  feet  above  high  wat«r,  with  wing 
levees  of  tbe  same  height  extending  60  feet  from  each  eud,  the  enter 
eDds  of  which  were  protected  by  timber  and  plank.  The  assistant  en- 
|>iDeer  who  iospecteu  the  dam  reported  that  it  was  to  all  appearances  a 
substantial  structure.  December  25, 1  was  informed  that  tbe  dam  had 
been  destroyed.    lu  order  to  aseertuiu  the  extent  aud  cause  of  the  in- 
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jDry,  I  directed  my  assistant  engineer  to  proceed  to  the  locality.  He 
readied  the  uit  of  the  dam  on  the  1st  of  Jnanury,  and  fonnd  the  whole 
stranture  gone,  except  the  wings  on  top  of  the  banks.  Tbe  caual  was 
then  fnll  of  water  flnwing  with  a  strong  current. 

From  the  ist  to  the  3l8t  of  Deceniber  the  river  at  Shreveport  had 
riden  steadily  from  6.10  inches  to  21.75  inches  on  the  gange.  What  the 
rise  was  at  the  siteof  the  dam  for  the  same  period  cannot  be  ascertained, 
bat  it  must  have  been  much  more  rapid  in  the  narrower  chiinnel  above, 
and  probably  reached  the  top  of  the  bank  several  days  before  the  end 
of  the  mouth.  This  threw  a  pressnre  of  over  12  feet  of  WBter  agaiDst 
the  dam.  Had  the  dam  been  properly  constructed  and  firmly  com- 
pacted it  vould  easily  have  withstood  sach  pressnre. 

During  the  construction  of  the  dam  persons  living  in  tbe  vicinity  bad 
been  heard  to  declare  that  it  wonid  not  be  allowed  to  stand  in  case  tbe 
land  above  was  overflowed.  It  was  also  known  that  works  like  this 
had  formerly  been  destroyed  both  above  and  below  Shreveport.  When 
tbe  dam  was  reported  broken  it  was  therefore  suspected  that  it  had 
been  maliciously  destroyed.  Subsequent  investigation  has  failed  to 
verify  this  suspicion,  but,  on  the  contrary,  the  evidence  obtained  trom 
several  persons  seems  to  establish  the  fact  that  the  overseer  in  charge 
of  the  work  daring  the  necessary  absence  of  tbe  superintendent  had 
not  obeyed  instructions,  bat  had  pot  into  a  portion  of  the  foundation  a 
□umber  of  large  logs  and  a  greater  quantity  of  brush  than  the  super- 
intendent had  authorized.  In  justice  to  the  overseer  it  should  be 
stated  that  he  emphatically  denies  the  charge,  nor  is  It  evident  why  he 
sbonld  have  attempted  to  hnrry  and  slight  the  work,  as  he  was  paid 
by  the  day  and  not  by  the  Job.  Such  faulty  construction  wonld  neces- 
sarily prodnce  sepage  through  tbe  freshly-uonstrnct^^d  dam.  which,  on 
tbe  rising  of  the  river,  would  occasion  tbe  collapse  of  the  whole  struct* 
ure. 

Tbe  amotint  expended  on  the  Sale  and  Murphy  Dam  was  $3,213. 
Tbe  benefit  to  navigation  ftotn  closing  Sale  and  Murphy's  Canal  would 
not  be  appreciable  as  long  as  there  are  a  number  of  outlets  between 
this  and  UhreveporL 

The  closure  of  all  tbe  outlets  would  tend  to  improve  the  navigation 
of  Bed  River  throughout  this  reach,  but  they  wonld  not  alone  entirely 
reclaim  the  land,  from  the  fact  that  the  floods  of  Red  River  along  tbis 
reach  go  over  the  banks,  and  therefore,  for  the  accomplishment  of  the 
latter  object,  it  would  be  necessary,  in  addition,  to  build  a  continuous 
levee  along  both  banks  of  tbe  river.  If  the  closure  of  all  of  these  out- 
lets is  contemplated,  I  would  recommend  that  they  either  be  all  closed 
in  one  season  or  that  tbe  work  be  carried  on  progressively  from  the 
lower  to  tbe  upper. 

At  Alexandria,  La.,  the  work  has  been  in  local  charge  of  Assistant 
Kugineer  J.  W.  Beaman,  whose  report  is  submitted  herewith. 

The  work  of  excavating  the  channel  through  the  upper  falls  at  Alez- 
audria,  under  contract  of  October  14,  1882,  has  progressed  slowly  dur- 
ing  the  year.  From  September  to  December,  inclusive,  drilling  and 
blasting  were  continued,  but  only  a  small  quantity  of  rock  was  removed* 
No  work  whatever  has  been  done  since  January  20,  ISi^.  Murch  21, 
1SS5,  the  contract  was  modified  to  allow  a  payment  of  $5,000  to  tbe 
contractor  for  the  quautity  of  rock  drilled  and  blasted  but  not  removed 
(estimared  at  3,500  cubic  yard?},  and  the  payment  baa  been  made. 
The  last  extension  of  the  contract  expires  October  1, 1885,  before  which 
time  it  is  expected  the  work  will  be  completed.    To  the  dam  across  the 
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west  chute,  at  tbe  lower  foils,  445  oatHc  yarda  of  rock  and  earth  vere 
added  daring  the  year. 

PBOTECTINa  THB  HABBOB  AT  AI^ESANDBIA,   LOITISIANA. 

The  river  and  harbor  act  of  July  5, 1884,  directs  that  of  the  appro- 
priation for  improviDg  Bed  Biver  not  exceeding  tl5,000  shall  be  ex- 
pended for  '•  revetment  to  protect  the  harbor  at  Alexandria  from  dam- 
age by  the  current  of  the  river." 

My  predecessor  submitted  a  project  for  this  work  which  was  approved 
July  26,  1884.  This  project  contemplated  tbe  building  of  a  mattress 
revetment  against  the  graded  bank  from  tbe  stone  dam  at  the  lover 
fells  to  Pisk  street,  the  revetment  to  extend  from  the  foot  of  tbe  bank 
to  high-water  mark.  In  order  to  carry  oot  tbis  project  it  would  bsve 
been  necessary  to  grade  the  bank  to  a  slope  of  abont  2^  horizontal  to 
1  v'erttcal.  This  grading  along  the  city  front  would  have  destroyed 
some  valuable  private  property,  which  the  owners  refused  to  sacrifice 
without  compensation.  The  estimate  pnt  upon  tbis  property  by  the 
owners  was  about  $6,500.  As  the  act  referred  to  does  not  contemplate 
any  payment  for  damage  to  private  property  it  appeared  that  the  pro- 
jected work  could  not  be  carried  out  without  further  legislation.  Tbe 
citizens  of  Alexandria  were  anxious  that  something  should  be  done  for 
the  protection  of  the  bank  before  the  season  of  high  water  the  follow- 
ing winter  and  spring.  Consequently,  with  the  assistance  of  AasistsDt 
Engineer  H.  M.  Marshall,  a  modified  project  was  drawn  up,  submitted 
to  and  approved  by  the  Chief  of  Engineers. 

In  this  project  it  waa  proposed  to  build  a  crib  and  stone  wing-dam 
and  training- wall,  the  former  starting  from  a  point  of  the  bank  > 
short  distance  above  tbe  head  of  Madison  street ;  tbe  wing  dam  to  he 
160  feet  long,  with  crest  10  feet  above  zero  of  the  gauge,  extending 
from  the  10-foot  contour  Hue  on  tbe  hank  and  making  an  angle  of 
About  45  degrees  with  tbe  normal  to  the  bank ;  the  training-wall  to  be 
360  feet  in  length  and  10  feet  above  zero,  extending  from  the  t«e  of 
the  wing-dam  and  approximately  parallel  with  the  top  of  the  bank 
The  estimate  for  tbe  work  was  $14,309.15.  The  work  was  began  Ko- 
vember  17, 1884,  under  the  local  charge  of  Assistant  Engineer  J.  W. 
Beaman,  whose  intelligent  management  and  efficient  services  I  cheer- 
fhlly  acknowledge.  0nder  his  supervision  tbe  work  progressed  satis- 
factorily until  tbe  'i8th  of  December,  wben  a  sudden  rise  of  25  feet  of 
water  in  three  days  pnt  a  stop  to  constmction,  and  high-wnter  baa  pre- 
vented resumption  of  the  work  since  that  date.  When  work  was  sus- 
pended tbe  wing-dam  had  been  completed  and  60  feet  of  the  trsiniog- 
wall  was  completed  to  within  6  feet  of  its  crest.  A  crib  bad  also  been 
placed  in  position  and  lashed  to  the  more  stable  portion  of  the  wall 
but  not  fully  ballasted.  There  remains  to  t»e  completed  the  back  apnm 
of  the  dam  and  280  feet  of  tbe  training-wall ;  also,  the  incomplete  por- 
tion of  the  first  80  feet  of  tbe  training-wall. 

During  January,  and  up  to  the  13th  of  February,  a  force  of  men  and 
teams  was  employed  in  quarrying  rock  and  depositing  it  on  the  high 
bank,  above  the  lower  falU.  Ail  logs  cnt  were  also  hauled  to  tbe  same 
|)oint.  Tbeae  materials  are  ready  for  quick  delivery  at  tbe  training- 
wall  as  soon  as  tbe  stage  of  water  will  warrant  the  resumption  of  work. 
Snfficient  materi^ils  are  on  hand  for  completing  the  dam  and  training- 
wall,  with  possibly  the  exception  of  rock.  As  the  stone  daro  at  the 
lower  falls  has  not  yet  been  completed,  owing  to  the  failure  of  the 
contractor  to  finish  the  excavation  of  the  channel  through  tbe  apper 
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falls,  asd  as  the  trainiDg-waJl  of  the  new  work  was  incomplete,  it  was 
to  be  expected  that  there  would  be  some  caviog  of  the  bank  daring  and 
since  the  high  water  of  December, 

The  average  atnonut  of  caring  between  Monroe  and  Beanregaid 
streets  has  been  16.S  feet. 

Until  the  completion  of  the  dam  at  the  lower  falls  it  is  uncertain 
what  its  exacteffect  open  the  regimen  of  the  river  below  Bayou  Bapides 
witl  be,  Nor  ia  it  certaiD  that  the  wing-dam  and  training-wall  when 
completed  to  the  height  of  10  feet  on  tJie  gauge  will  cause  a  deposit 
sufiQcient  to  protect  the  bank  as  far  down  as  Beauregard  street.  It 
may  be  iiecessflrj  to  increase  their  height,  and  also  to  build  another 
spur-dam  farther  down,  say  at  the  foot  of  Elliott  street.  For  these 
parposea  it  is  recommended  that  an  additional  amoaut  of  $10,000  be  ' 
appropriated. 

The  wing-dam  and  training- wall  under  the  pre«ent  project  and  appro- 
priation will  be  completed  as  soon  as  the  river  falls  sufficiently  to  enable 
the  work  to  proceed  economically.  The  amount  available  for  next  fiscal 
year  will  be  used  to  complete  the  projected, work  at  Alexaadria  Harbor, 
to  care  for  the  property  stored  at  Shreveport  and  Alexandria,  and  to 
reserve  a  portion  for  use  in  removing  jama  next  winter  and  spring. 
Daring  the  coming  low- water  season  but  litrle,  if  any,  work  can  be  done. 
With  the  amount  asked  for  the  fiscal  year  ending  Jane  30,  1887,  ic  is 
proposed  to  conttaue  the  improvem^t  of  the  river  by  means  of  snag* 
boats  and  shore  pnrties  below  and  above  Shreveport,  to  complete  the 
improvement  at  the  falls  of  Alexandria  and  extend  the  work  for  the 
protection  of  the  harbor  at  Alexandria,  if  authority  be  granted  for  such 
extension.  It  is  also  deemed  advisable  that  a  survey  of  Bed  River  be 
made  from  Fulton,  Ark.,  to  its  mouth.  This  survey  would  be  of  the  ' 
utmost  importance  in  determining  the  future  methods  of  improriug  the 
river.  An  estimate  for  the  survey  has  already  been  submitted  to  the 
Department,  The  amouotof  the  estimate  is  t45,000,  but  if  the  comple- 
tion of  the  survey  of  Bayoa  Pierre  be  authorized  as  contemplated, 
this  estimate  may  be  reduced  to  $40,000  (as  the  latter  survey  includes  a 
portion  of  Bed  Biver),  provided  the  amoaut  becomes  available  early  in 
the  season. 

Appropriations  aggregating  $535,765.60  were  made  at  intervals  be- 
tween the  years  1828  and  1852.  The  present  improvement  dates  O^m 
1872,  and  the  following  amounts  have  been  appropriated : 

By  ftctapprovedJane  10,  1ST3,  for  improviog  Tone's  Bajoq $!0,000  08 

Bj  act  approved  .Tune  ID,  1872,  for  removiDK  raft 150,000  00 

By  act  approved  March  3,  IfT.tfoT  removing  raft 80,000  00 

By  act  approved  Jnae  23,  1S74,  for  removiug  raft 50,000  00 

By  act  approved  Mareb  3,  1875,  for  removing  raft 20,000  00 

Bv  act  approved  ADgnsC  14.  1876,  for  Teinoviog  rafb  and  cloalDg  Tone's 

Bayoo 35,000  00 

Allotment  Aognst  27, 1877,  for  closing  Tone's  Bayon 4,600  00 

By  act  ajiproved  February  7,  lrt7a,  for  removing  raft,  dtc 6,000  00 

By  act  approved  June  IS,  1878,  for  removing  raft  and  closing  Tone's 

Bayoo 24.000  00 

By  act  approved  Jnne  18,  1878,  for removingenags  and  otber obstructions,  25,000  00 
By  act  approved  Uarcb  3,  1679,   for  romoving  raft  and  closing  Tone's 

Bayoo ir.,000  00 

By  act  approved  Uarob  3,  1879,  fur  removing  obstmctions 22,500  00 

By  act  approved  March  3, 1379,  for  improving  upper  river  from  Fnlton, 

Ark.,  to  bead  of  raft 10,000  00 

By  act  approved  Jnne  14,  1880,  for  improving  upper  river  fh>m  Fulton, 

Ark.,  to  bead  of  raft 10,000  00 

By  act  approved  Jane  14,  IStM),  for  the  removing  raft  and  closing  Tone's 

Bayou 25,000  00 

By  act  approved  J  one  14,  1880,  forreraoringobBtmctions 60,000  00 
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By  act  approved  March  3,  lt%I,  for  removinf;  obstrnotions $10,000  K 

By  act  approved  Uurch  3,  lt^|,  for  removing  raft   and  oloatng  Tone's 

Bayou 10,000  00 

By  act  pB88oiI  AaEnst  2,  1882,  for  Improving  Red  Biver 75,000  00 

By  act  approved  July  5,  1884,  for  improving  Bed  Biver 75,000  OU 

Amount  appropriated  since  1S72 737,000  00 

Amount  expended  to  J  me  30,  IB^  (inclading  oiititanding  Usbililiea) 714,02:  CT 

Money  statement. 

Amonnt  appropriated  by  act  approved  July  R,  1884 t75,0W  n 

._....   ,^, . ndod  during  ft --' .—.-.-* 


Jaiy  1, 188-i,  amonnt  espeudod  during  ftscal  year,  eielosive  of 

outetandiDgliabilitieiiJiily  1,  imH |( 

Jntj  1,  iet@,  oataUndiog  liabilities 14  87 


62,017  67 
Joly  1, 1885,  amount  available 13,91!  33 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    90, 000  00 
And,  in  addition,  for  survey  of  Red  River,  Louisiana  and  Arkansas 45,000  Oft 
Submitted  in  compliance  with  requirements  of  section  tt  of  river  and 
harbor  acM  of  lw6  and  1067. 


bkport  of  captaik  k.  f.  whitk, 

Unitbd  States  Shao-boat  C.  W.  Rowbll, 

Shretepori,  La.,  Jfay  S6, 18S. 
Captain:  I  have  the  honor  to  submit  the  followine  report  of  operations  of  tbt 
United  States  snag-boat  i..  W.  Howell,  in  Red  River,  Lontsiana  and  Arkansas,  fnn 
Jnlv  10,  1HS4,  to  Marcb  1,  1885.  Under  iaatructions  from  Major  Miller,  I  cDmmenMd 
nork  on  July  10,  Ir^,  httiag  the  Howetl  for  service,  and  on  the  15th  sUrled  f« 
Upper  Red  River  to  do  some  work.  On  the  17th  I  returned  to  Shreveport,  and  llu 
following  day  started  for  New  Orleans  to  have  some  neceasary  repaita  done  to  tin 

On  the  waif  down  some  neceasary  snagging  was  done.    On  the  2Ist  New  Orlmii 
— M  reached,  au'd  the  bout  made  rast  on  the  Algiers  side  at  10.30  a.  m.     Without  ddi; 


work  was  begun,  euf^ineers  repairing  nnd  refitting  their  department,  carpenten 
ting  in  new  TiulkheutlH,  decking,  A.c.  August  t  ihe  boat  went  into  the  mariu 
OCR ;  the  boltom  was  repaired,  three  new  plat«s  put  in,  scraped,  and  the  plat! 


eoal-tarred.  On  the  !)th  she  was  let  out  and  towed  to  the  foot  of  Girard  street,  on  Ik 
New  Orleans  side. 

Oil  the  13th,  the  repairs  beiu);  completed,  we  st-arted  for  Alexandria,  under  ordtn 
from  Major  Hiller  to  await  bis  arrival  there,  and  reached  the  upper  falls  AuguBttG. 
where  we  lay  nuttl  August  23,  wheu  Mi^ur  Miller  and  Captain  Bergland  readied  tin 
boat  on  an  inspection  tour,  and  remaiut^d  until  the  following  day.  Acting  noder  Id- 
etructions  from  you  I  liegan  snagging  at  oucp,  bnt  worked  one  day  only,  w*<«>oani»- 
aenger  from  Captain  Dorey  rencbt'd  uh  and  reported  the  United  States  steamer  Tbotnu 
B.  Florence  sunk  and  in  need  of  immediate  help.  The  boat  started  at  onos-to  brr 
assistaDce,  and  on  the  morning  of  tbe  27th  funnd  her  on  the  O.  K.  Bar,  taai. 
Every  moaos  in  our  power  was  enlisted  to  save  ber,  bnt  not  until  September  6 didl 
get  ber  afloat,  and  then  only  aner  rbe  cabin  hnd  fallen  off  and  everything  benvyhiil 
beun  .removed.  She  was  then  placed  in  a  safe  position,  in  charge  of  a  watcbniui. 
From  September  6  until  November  12  the  boat  continued  suagging  from  0.  K. 
Bar  to  Montgomery,  withouc  tlie  loss  of  a  day. 

OnNovemlier  12,  under  yourinRtruct.ions,the  ffoictJI,  in  charge  of  J.  H.  Lewis, took 
tbe  Flornce  in  tow  and  started  for  the  mouth  of  Bed  Biver,  and  on  the  17th  left  Im 
there  in  charge  of  tbe  watohiuan  sent  by  you.  The  Boireli  then  started  back  nplbe 
river,  working  as  Kbe  went,  until  Saint  Maurice  was  reached.  As  a  result  of  this  *Drk 
it  may  be  said  that  np  to  this  point  the  river  has,  perhaps,  never  been  so  fn«fmiD 
Bnagn  or  obstructions  of  any  kind.  On  Sunday,  December  28,  rains  of  unprecedeDlMl 
extent  bpgnn.  In  twenty-lour  hours  tbe  river  rose  some  20  feet,  putting  astoplasncb 
low-water  work  as  bad  been  done  be reto fore.  The  rise,  however,  enalijed  Uioboitia 
reach  other  important  work,  bnt  its  continuation  diminished  the  boat's  nsefutaMi. 
January  20, 18^,  the  boat  arrived  at  Shreveport,  and  I  again  took  charge.  Undtf 
your  instructious  we  started  down-stream,  removing  all  floating  obstructions,  sad 
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icaehed  Cotile  January  30.     Prom  that  point  I  telegraphed  yon  that  tbo  wor 
too  mnch  Mattered  and  wontd  noc  Justify  the  eipenge  of  con  tinning. 

On  Febinary  S,  I  received  yotir  telegram  iuatrucling  ine  to  return  to  Shrev 
■topping  at  Cotton  Poiut  to  take  on  the  Bayou  Pierre  survey  property,  irbich  * 
nacuiog  plirBToport  on  the  6th. 

On  tlie  lOth  nnder  instmctionH  from  yon,  and  at  the  reqiiest  of  steamboatinen, 
cceded  to  Upper  Red  River,  removing  jama  and  aijagB.  Tlie  irork  waa  carried 
u  Garland  City,  Ark.,  nheo  the  river  sudden];  began  rising.  I  then  oonclui 
■aapend  opemtions,  as  it  waa  impracticable  b)  do  further  efBcient  work,  and  i 
to  Sbreveport,  La.,  which  I  did,  anil  laid  the  boat  np  under  your  inatrnctiona,  ke 
only  a  reduced  crew,  that  the  boat  might  be  in  readiness  in  the  event  of  a  jam  ■ 
ling  In  the  raft  region. 

I  would  respectfull;  recommend  that  the  Eovell  be  sent  t^  Upper  Bed  Biver 
Ihe  water  is  at  a  proper  stage,  to  work  ft«m  Qarland  City  to  Falton,  Ark.,  tha 
of  (be  river  having  never  received  the  attention  due  it,  and  is  very  dangerous  to 
gatioD,  eapeciflly  at  night 

After  the  above  work  Is  completed,  or  should  the  Haaell  be  withdrawn  beca 
high  or  low  w»t«r,  she  could  be  eeut  to  the  wreck  of  the  £n)  No.  T,  at  Cotton  : 
to  resume  the  work  left  by  her  at  the  close  of  the  season  of  1883,  aud  work  ti 
Ijbreveport.  This  part  of  tlie  river  is  very  narrow,  and  the  bed  is-full  of  logs,  t 
■Doval  of  which  would  allow  the  bottom  to  scour  and  enlarge  the  channel,  Iher 
btlieve,  affording  great  protection  to  the  banks  and  lessening  the  necesaity  fori 

lo  Upper  Red  River,  theislaud  known  as  Rush  Point  Tow-head  and  several  ' 
in  the  middle  of  the  river  catch  the  drift  coming  down,  thus  forming  jama  an 
■tractions  to  navigation.  Their  removal  by  dretlging  would  reduce  the  expel 
removing  anhsequent  obatructions,  or  obviate  it  entirely  by  straighten irg  the 

I  wonm  further  recommend  that  a  small  Bteaml>oat  of,  say,  16  feet  beam,  by  i 
loDg,  of  12  inches  draught  of  water,  to  coat  not  exceeding  (UOO,  be  pnrchased  or 
to  actaa  a  tender  forthia  boat  when  at  work,  as  a  great  deal  of  expense  and  va 
time,  especially  at  dead  low  water,  is  lost  in  eolug  to  and  fro  for  fuel  and  suf 
oflea  oeceBBitaling  a  stoppage  of  work  while  the  crew  ia  away  in  the  skiffs.  I 
the  past  reason  it  became  necessary  to  transfer  wood  in  shift's,  as  the  water  w. 
low  to  admit  of  the  steamer  croaaing  the  bars  without  first  removing  the  lo^ 
drift.  Such  a  boat  could  be  manned  by  the  crew  of  the  Hoarll  when  needec 
extra  expense  would  be  for  a  watchman  when  ahe  was  not  in  service. 

I  waa  absent  from  the  Howell  from  September  6  until  October  15,  16*64,  undel 
OTders,  arranging  for  repairs  to  the  steamer  Florence  ;  from  that  date  until  Nov 
24,  on  account  ol  sickness,  and  from  November  34,  1(^84,  to  January  UO,  18ef5. 
sctiug  as  inspector  on  the  Flomcf,  then  undergoing  repairs  nt  Saint  Lonii 
Duriug  my  absence  ehe  waa  under  the  command  of  J.  H.  Lewis,  and  the  worlr 
was  very  aatiafactory  to  ateam boatmen. 

At  different  points  on  the  river  were  fonnd  great  masses  of  logs,  varying  in  ei 
foTPDce  from  (>  to  13  feet  at  the  butt,  and  60  to  130  lest  long,  reqoiniiE  sevem 
cats  before  removal.  Notably  was  this  the  case  at  Montgiuuf  ry,  O.  K.  Reach, 
Hawk,  Topaka,  Dunn's  Bend,  0.  K.  Band,  Coco  Point,  Mirabeau  Reach,  Priidhoj 
Bend.  S.  P.  Landing,  Saiut  Maurice,  Closo  Point,  Rosa  Bur,  and  Le  Compte's. 
was,  inileed,  not  a  mile  of  river  in  which  no  work  was  found.  At  many  pointi 
dreds  of  logs  were  piled  together,  throwing  tho  current  against  the  banks  and  r 
"         ■  ysuch  iuBtaucewe  have  sacceeded  in  real 


the  chnunel  to  its  former  location  nod  stoppini;  the  caviog  bunk. 
At  Blontgomery  the  removal  of  a  lurge  bed  of  logs  opened  a  new  and  bettor  oh^i 
.  and  apparently  prevented  great  injury  to  the  towu  thereby,  aatheoiiiTent  set  an 
and  wan  underuiiuing  the  bauk  nu  which  it  is  located. 
The  following  is  a  snoiinary  of  the  work  done  during  the  season : 

Snags  pulled 

Stnmpa  pulled  .., 

Side  Jams  reroovwl ,,, , 

Shure  snagn  cnt . ,., 

Leaning  trees  cot - 

Steamer  Lizzie  Hopkins's  shaft  removed ;  steamer  Goaaamer's  hull  Temovpd ;  I 
Stales  steamer  T.  B.  Florence,  sunk  in  O.  K.  Bend,  raiaed  and  towed  to  the  i 
of  Red  River. 

Very  respectfully,  your  obedient  servant, 

E.  F.  WHrre, 
Captain  Uniled  Statt*  Snag-boat  C.  II'.  Jloi 
Capt.  Eric  BKRaLANii, 

Corpt  of  Enginetrt,  U.  S.  A. 
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BKTOKT  OF  KB.  J.  T.  DOBBT,  SUPKXIHTB:SDBMT. 

Ubupbis,  Tbnk.,  Mai/  32,  18SSl 

Caftaik  :  I  bave  the  honor  to  aabmlt  the  follftwiiiK  report  of  irork  aocompliibcd 
tiDiler  mj  aaperviaion  on  Bed  Biver,  Loaisians,  for  the  yeftt  eadinx  Jnne  30,  1S8E, 
The  work  under  iny  charce  on  Bed  Biver  during  thin  seMon  htM  been  principftUy 
above  Shreveport,  and  such  work  as  eoaLd  only  be  accompliBhed  duiing  the  low-watCT 
aeaaon,  em  bracing  that  portion  of  the  river  from  Shreveport  to  the  Arkausaa  line,  and 
he)ow  Shreveport  to  hOKgy  Bayou. 

The  peculiar  character  of  this  part  of  Bed  Biver  requinw  oonataat  attention,  and 
haa  since  the  removal  of  the  raft  by  Lieutenant  Woodmff  in  1873.  Very  little  work 
was  neceasary  with  the  Floreitot  this  year  on  account  of  the  light  run  of  drift,  and 
the  work  was  confined  to  cnttiog  and  polling  out  snch  obstractions  as  were  ei|waEd 
at  the  low-water  stacB.  The  water  heing  very  low  in  September,  and  in  compliance 
with  your  orders,  I  began  work,  my  object  being  to  use  as  large  a  force  as  possible 
and  complete  it  before  the  river  roee.  I  organized  three  shore  parties  and  began  vork 
by  dividing  the  distances  from  Shreveport  to  the  Arkansas  line  into  three  parts. 

The  party  on  the  upper  end  wa«  quartered  on  a  small  steamboat ;  this  was  dme 
on  account  of  the  isolated  portion  of  the  river  &om  the  Arkansas  line  to  Gilmer  and 
the  impoasihility  of  getting  drinking  water,  except  at  Oilmer,  for  the  laborers,  made 
it  necessary  to  have  a  boat  to  carry  a  week's  snpply  of  water,  as  the  river  water  *t» 
■o  brackish  that  it  was  not  fit  to  drink.  The  two  parties  on  the  lower  portion  wen 
in  campe  of  twenty-five  laborers  each. 

My  operations  began  at  Oilmer,  nsinK  steamer  Alpha  for  quarters.  It  was  neces- 
sary to  work  over  this  portion  especiall;  with  as  much  dispatnh  aa  possible  befon 
there  was  a  rise,  the  water  at  tbis  time  being  very  low.  This  being  the  first  attempt 
at  work  of  this  character  above  Gilmer  sioce  the  raft  had  been  cot  out,  it  was  nolmy 
object  to  make  a  thorougb  piece  of  work  of  it,  but  only  to  cut  those  snags  which  wen 
most  in  the  way  during  Tow  water,  especially  the  dangerous  ones  on  the  points. 

The  distance  from  GilniEr  to  Bsrgetown,  about  30  miles,  was  worked  over  in  tw 
days;  then  the  boat  ivorked  bet  way  oat.  The  entire  distance  worked  over  dnriaf 
the  season  by  the  three  parties  was  150  miles,  extending  fcom  70  miles  below  Bhrere- 
port  to  80  miles  above.  The  total  amount  of  work  occojnpliahed  from  SeptemberU 
December  7, 18B4,  was  as  follows: 

Snags  out  off  at  low  water .. . 3,0^ 

Stomps  cut - 3,lii 

Shore  snaga  cutoff 25,778 

Leaning  trees  cut . . .. . 6,24 

Bods  of  bank  cleared  of  willowi 5,*B 

Days' labor 4,197 

The  season  was  especially  favorable  for  the  work  on  account  of  the  low  stage  of 
water.  During  low  stages  the  snag-boats  when  in  operation  are  under  heavy  ex- 
penses, and  it  IS  economy  to  pass  over  a  great  distance,  removing  snob  obatmctioni 
•s  cannot  be  removed  by  shore  parties.  Hence  the  advantages  of  working  parliee  M 
shore.  They  assist  the  snag-boats  in  doing  mure  effectual  work;  they  lessen  .tbc 
nnmber  of  floating  obstacles,  and  more  labor  can  be  operated  at  less  coat  than  with 
the  boat  alooe. 

I  would  respectfally  reoommund  that  there  be  {20,000  allotted  to  the  improvemrat 
of  Red  Biver  from  Fulton,  Ark.,  to  Shreveport,  La.,  |li<,000  to  be  used  by  shore  poitiea 
and  |l*i,000  used  for  working  the  steamer  i'loreace,  when  practicable.     From  Shreve- 

tort  to  Loggy  Bayou  there  is  sufficient  work  for  shore  parties  to  expend  S^.DUO ;  be- 
iw  this  point  I  am  nut  Hufbciently  posted  to  eetimate  the  cost  of  shore  woik.  Tb« 
season  for  shore  parties  to  operatic  embraces  the  months  of  Augnst,  September,  and 
October,  and  in  some  years  November  and  Decettlbur.  The  months  of  April,  Usy, 
June,  and  July  are  likely  to  call  out  the  boats  for  service,  keeping  the  dnit  broken 
up  to  preventjatns,  which,  when  left  for  any  length  of  time,  beootne  aerions  obstrrie- 
tious  very  ditfiuult  to  remove. 

It  is  not  necessary  to  keep  the  Florence  continually  at  work  above  Shreveport,  bit 
by  close  observation  as  to  the  rise  and  fall,  the  river  can  be  keptopeob.v  making  tnp 
through  the  raft  region  and  removing  side  jams  as  the  water  begins  to  fall,  and  leaving 
the  banks  clear  of  rack  heaps  so  that  the  drift  may  have  a  clear  mn  (luring  the  neii 
rise.  This  systeni  of  improvement  has  met  the  approval  of  those  interested  in  ths 
navigation  of  Upper  Ked  Biver,  and'  has  been  recommended  by  ail  the  moat  rdioU* 

Hoping  my  work  has  so  far  met  withyonr  approval,  I  am, 
Very  respectfully,  your  obedient  servant, 

J.  T.  DoRBT, 
Capt.  Eric  Bkroland,  Si^ainlnUMl- 

Corp*  of  EngiKteri,  U.  8.  A. 
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RBPORT  or  MR.    J.   W.   BEAXAN,    ABSUTANT  ENBIMBER. 

Alexandria,  La.,  June  30,  188&. 
Sir:  In  Hccordniice  witb  reqnest  contained  in  year  letter  of  the  13th  instaut,!  have 
the  lionoi  to  Bnbmit  the  following  report  of  operations  at  this  point  during  the  paat 
flscal  ^ear.    The  works  of  improvement  nnder  my  cha»e  are  three : 

I.  The  excavation  of  the  ohannel  throngh  the  Upper  Pallg  of  Bed  River. 

II.  The  constmction  of  a  wing-dam  acrou  the  west  chnte  at  the  Lower  Falls,  and, 
in  coDoection  with  this,  the  removal  of  a  low-water  dam  thrown  aonm  the  middle 
chnte  io  IStil  bj  the  old  Red  River  Line  Steamboat  Company,  of  New  Orleans,  La. 

III.  The  ooDsCrnction  of  a  wiog-dam  and  training-wall  for  the  protection  of  the 
city  &ont  and  the  improvement  of  the  harbor  of  Alexandria. 


The  proKren  in  the  work  of  Improvement  at  the  Upper  Falls  has  not  been  all  that 
it  shonld  have  been,  ttill  there  was  an  evident  effort  on  the  part  of  the  contractor, 
Hr.  F.  P.  Doberty,  to  carry  forward  the  work  in  good  faith.  The  difBculties  of  thii 
work  are  most  perplexitig  and  trying.  Large  sedimentary  deposits,  np  to  4  feet  in 
d^pth,  not  naiihed  away  nntil  the  extreme  low-water  current  has  acted  npon  them; 
steamboats  patwing  almost  every  day  during  the  first  of  the  working  season,  and  the 
fiwiftnets  of  the  current  oVer  the  falls,  are  some  of  thi>  sources  of  tronble  wbiuh  ren- 
der this  nndertaking  both  difficult  and  dangeromt.  Daring  the  month  of  July  the 
range  lines  and  the  level  benohes  were  eetablished. 

Augnst  1,  Mr.  J.  B.  Johnson,  the  representative  of  Hr.  F.  P.  Doherty,  reported  to 
me.  He  at  once  employed  men  and  was  ooonpied  until  the  29th  of  the  month  in 
building  flat-boats  and  a  platform  npon  which  to  place  the  drilling  appliances  pro- 
vided for  the  work. 

August  15,  an  examination  was  made  of  the  condition  of  the  channel  between 
Sections  0  and  22  north.  Over  this  area  the  dredge-boat  Thos.  J.  Hemdon  had  oper- 
ated between  the  dates  December  1,  1883,  and  April  17,  1B84.  The  previoas  exami- 
nation of  this  portion  of  the  channel  was  mode  Febroary  9,  1884.  Between  that  date 
and  April  17,  following,  considerable  material  was  dredged  and  transferred  to  "the 
Lower  Falls  dam.  The  determination  of  the  amount  of  excavation  had  been  ren- 
dered impossible  by  the  extreme  high  stage  of  the  river.  The  data  obtained  by  this 
August  sni-vey  indicated  a  total  excavation  ot  t,S18.4  cubic  yards  of  rock  removed 
by  the  dredge  Herndon  during  the  previous  flsoal  year.  Large  deposits  of  sand  were 
distributed  over  this  area,  and  borings  np  to  3  feet  hod  to  be  taken  in  order  to  secure 
the  data  npon  which  this  estimate  is  based.  The  Febr nary  9  examination  indicated  a 
a  total  excavation  within  the  same  limits  of  l,lft8,9  cnbic  yards,  wliich  indicates 
either  very  little  excavation  of  rock  in  place,  after  that  examination,  or  that  the 
fill  prodnced  during  the  falling  water  after  the  annual  rise  so  interfered  with  the  work 
of  sounding  as  to  falsify  the  indication  of  work  done  by  the  dredge  after  the  Febm- 
ary  examination.  I  am  disposed  to  think  that  the  truth  is  between  the  two  hy- 
potheses, and  that  owing  t«  the  sand  deposit  the  anger  in  all  cases  did  not  reach 
through  it  to  the  bottom  of  the  excavation. 

After  the  2Sth  of  August  blasting  operations  were  carried  on,  and  no  dredging 
was  done  until  the  2Ud  of  December.  On  that  day  the  dredge-boat  Cincinnati  Belle 
was  placed  npon  the  work.  After  six  days  dredging  high  water  pnt  an  end  to  her  ef- 
fectiveness, and  very  little  dredging  was  done  after  December  28.  She  remained  at 
this  point  nntil  the  !iOth  of  January  following.  During  her  stay  she  dredged  about  41& 
cubic  yards  of  rock,  mud,  and  sand  (estimated  measurement  in  the  scow)  from  the 
same  area  over  which  the  Thos.  J.  Herndon  had  previously  operated.  What  propor- 
tion of  the  dredging  was  rock  material  displaced  by  blasting,  and  what  recent  sand 
depuHit,  it  would  1^  difBcult  to  accurately  estimate.  It  is  fair  to  assume  that  the 
greater  portion  was  rook  displaced  by  blasting — probably  300  cubic  yards  woulil  be  a 
Inir  estimate  of  the  amount.  Soundings, taken  while  this  dredge  was  at  work  indi- 
cated that  the  channel  bed  had  not  been  thoroughly  broken  np  to  grade  line  by  (he 
blasting  operations.  Approximate  data  with  referenee  to  the  status  of  excavation  at 
tbe  Upper  Falls  may  be  tabulated  as  follows : 

Cnblo  yirds. 

Excavation  pie vioos  to  December  I,  JB33 J37,S 

EKoavation  by  Thos.  J.  Herndon,  December  1,1883,  to  April  17,1884 1,318.4 

Excavation  by  Cincinnati  Bflle,  December  ti,  1884,  to  Jannary  80,  i8W 300 

Excavation  under  the  contract  to  date I,ti56.  S 

Projected  excavation  as  per  estimate  of  August,  1883 7,843.9 

Projected  excavation  uncompleted 6,186,4 
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Btnstiii;;  iippmlinnii  nuire  ountlnned  from  AngiKt  29  until  December  Zt.  ThA  wbolfl 
of  Ihii  iinnh  portion  of  Ihe  projected  improvement  from  Section  0  to  Section  S3  was 
worked  over,  also  a  strip  of  'M  feet  wide  from  the  vest  t>oiindary  line,  iind  4dO  fset 
lou|c  fmiD  Srclion  0  to  Section  IG,  soiilb,     Thire  remained  unworked  1iy  blaatioK  or 

dieAgiag  the  area  55  feet  wide  from  the  eattt  boandary  line,  and  4B0  ftet  lon£  from 
Section  II  to  Section  16,  aootb,  and  the  triangnlar  space  between  the  two  portions  of 
the  work.  The  drill  more  osed  wna  an  InKersol]  "Eclipse,"  with  S^iucli  cylinder, 
with  variable  stroke.  Another  drill,  the  "Dynamic  Hock,"  J.  Maaon  A,  Co.,  mana- 
facturera,  with  same  size  cylinder,  wea  also  nsed  to  some  extent,  but  its  workini;  wM 
somewhat  less  aalisfaclory  and  reliuble  than  the  Ingertoll. 

The  drilling  plant  consisted  of  a  flat-boat  W  feet  long,  18  feet  wide,  and  2  feet  3 
Inches  in  depth.  Upon  this  was  placed  a  small  npright  boiler,  and  connected  with 
this  by  ropes  a  platform  or  raft  S8  feet  long  by  14  feet  wide.  Upon  this  was  the  drill 
and  other  drilling  and  blasting  appliances.  In  the  working  of  this  plant  a  crew  of 
yi  men  was  employed,  a  man  to  run  the  drill,  two  platform  men  to  assist  him,  an  en- 
gineer to  look  luter  the  boiler,  a  man  Id  charge  of  the  dynamite  and  the  blasting, and 
one  skiff  man. 

In  drilling,  the  tripod  was  nenally  placed  near  one  side  of  the  platfornn,  the  drill 
rod  Just  clearing  the  upper  outer  edge  of  the  platform.  In  other  wordu,  tbe  drilling 
was  done  from  the  platform,  and  not  through  it.  Each  hole  was  drilled  at  an  anjcle 
of  45  degrees  with  the  boricon,  and  to  a  point  1  foot  below  the  grade  line  of  tb« 
excavation.  A  hole  5  feet  deep  conid  be  drilled  in  ten  minutes,  under  favnrabte 
conditions;  but  considerable  tronble  was  eiperienced  from  the  gravel  which  tbe 

•wift  current  was  cc " "     '    '      -  ^    ..      -■- _  .u_ 

aotiou  of  the  drill. 

tin,  3^  inches  in  diameter,  with  ordinary  flap  valve, 

cleaned  out. 

The  charge  of  dvnaniite,  inclosed  in  a  cylinder  2  incbes  in  diameter  with  its  in- 
sulated wire  attoenmpiit,  #as  then  passed  down  tlirongh  the  pump  barrel,  tbe  pump 
withdrawn,  and  the  wire  mode  fast  to  thu  top  of  a  pole  staoding  in  a  bule  drilled  for 
its  reception  near  tbe  center  of  tbe  area  to  be  blasted  out.  The  sediment  of  the  river, 
gravel  and  sand,  Ulleil  the  bole,  and  no  other  tamping  was  employed. 

Nine  boles,  from  4^  to  5  feet  apart,  nere  thus  drilled  and  loaded.  The  wires  wen 
then  all  removed  from  Uie  pole,  the  connenCions  made  with  the  insulated  wire  cables, 
the  platform  aud  flat-boat  drawn  by  means  of  a  windlass  ot  the  bow  of  the  flat-boat, 
about  30  fei't  from  the  charges,  the  cables  connected  with  the  two  poles  of  the  ei- 
pIodei,a  Laflin  and  Rand  machine,  and  the  charges  exploded.  Two  nets  of  nine  holes 
was  a  fair  day's  work.  The  nine  holes  were  arranged  in  two  parallel  linep,  five  ia 
one,  and  four  in  the  other,  each  one  of  tbe  four  boles  apposite  a  space  in  tbe  other 
line,  as  follows:  °a°o°o°o''-  "^^^  cartridge  cons  were  2  inches  in  diameter,  made  of 
common  sheet-tin,  and  of  diflrrent  IcngCfas  to  suit  the  charge.  Atlas  powder,  75 
and  40  per  cent,  nitro-glycerine,  was  mostly  used.  The  commercial  candles  of  dyn*- 
mits  were  emptied  oat  of  their  paper  envelopes.  This  loose  powder,  loaded  into  tbe 
cans,  nas  tamped  with  a  wooden  rod,  a  hole  was  made  to  the  center  of  the  mass,  (be 
platinum  fuze  inserted,  tbe  hole  flileil  with  dynamite,  the  tiip  of  the  can  closed  viih 
a  tight-fitting  cork,  and  soap  or  pitch  smeared  over  cork  and  can  at  their  intersectiM 
(the  iusulated  faze  wire  passing  out  at  Che  side  between  tbe  cork  and  the  can),  and 
tbe  cartridge  wae  reudy  for  use.  In  the  deepest  boles,  which  were  iibuat  5  feet  in 
depth,  !i  pounds  of  75  per  conl.  dynamite  was  the  usual  charge. 

During  the  season  2,(175  pounds  of  dynamite  of  diflerent  degrees  of  strCDgtb,  40,  SO 
and  75  per  oeut.  nitro-glycerlne,  were  used.  The  season  was  an  exceptional tj  long 
one,  and  more  eoiild  have  been  accomplished  had  the  contractor  been  at  work  blut- 
.  ing  ou  the  1st  instead  of  tbe  2yth  of  August.  All  the  blasting  could  have  been  com- 
pleted, and  at  the  lowest  stage  of  water  a  lizht-draugbt  dredge  could  bave  rvmoved 
the  rock  displaced,  when  there  was  no  interference  from  passing  steamboatA,  wbirb 
during  the  cotton  season  arenn  almost  constant  sourceof  annoyance,  and  much  time 
is  lost  for  this  reason.  TIii-  siperintendent  representing  the  contractor  during  tbe 
greater  portion  of  tbe  wiirkin;;  season  was.  Mr.  Charles  H.  Taliaferro,  wbo  deaerrn 
mncli  credit  for  the  int«lliKci>c<'  manifested  in  the  discharge  of  his  dnties. 

II.— LOWER  KAIXS. 
.w..>t£TnbeT  1.  a  nnrt.v  of  Ihn-e  me 

theL_ „_ ^„    ,. __     , 

188^.,  Soundings  taken  on  6i<;itenibeT  sil  indicated  that  this  channel  was  enlJralT 
cleared  of  all  obstructions.  Sniimliugs  both  above  and  on  the  line  of  tb«  dam  le- 
moved  showed  a  very  uniform  dojitb,  varying  but  little  from  3.6  teet.  Soandiaga 
on  a  line  below  the  site  of  dam,  and  nii-line  with  Bailey's  Dam,  showed  a  depth  vary- 
ing but  little  from  3.3  feut,  the  Alexandria  gauge  indicating  exactly  9  feet  of  water 
above  tbe  low-water  level  of  IBdl.     The  rock  removed  was  deposited  on  the  dam 
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lorou  the  west  cbnto.  The  415  oubio  ]r>rdii  of  dred^njpi  removed  from  the  Upper 
Falls  in  December  and  January  vere  deposited  on  the  weet  wing  of  the  dam  acrow 
tbe  west  chute  at  the  Lower  Fatla ;  this,  with  about  JO  yards  removed  from  the  mid- 
ille  chute  and  deposited  on  the  east  wiog,  makes  in  all  deposited  Id  the  water  over 
ihe  site  of  the  dam  445  cubic  yards  of  dredgings,  lock,  mud,  and  aand. 

UI.— ALEXANDRIA  HARBOR. 

The  projected  improvement  of  the  Alexandria  Harbor  cootomplates  the  protection 
flflhe  right  bank  of  Red  River  from  the  Lower  Falls  to  the  headof  Beauregard  street. 
This  ia  a  cooORVe  bend,  which  hoH  l)een  weario)^  away  steadily  since  the  cnnstruoti«D 
of  the  Bailoy  Dam  by  the  L'uited  States  Artuy  lu  the  spring  of  1S64.  This  strnctnte 
has  no  doubt  had  such  an  effect  upen  the  regimen  of  the  river  ds  to  increase  most  seri- 
unsly  this  caviug  nf  tbe  batili.  The  reason  for  the  project  reoommeoded  by  you,  and 
approved  by  the  Cbief  of  EiiKineers.  is  set  forth  in  your  letter  to  the  Chief  of  Ensi- 
Doers  under  daI«of  October  ^ii,  ISrii.  The  conditions  existing  at  that  dal«  and  the 
gilaa  of  improvement  asset  forth  in  the  same  communication  are  as  follows: 

There  bos  been  very  little  change  in  the  low- water  ahore-linea  since  1S74  between 
Bayou  Kapides  and  Madison  street,  while  below  Madison  street  the  distance  between 
the  contours  of  the  top  of  the  bank  and  low  water  has  lesaened.  These  effects  are 
probably  due  to  the  erosion  of  the  bank  along  the  upper  portion  at  time  of  high 
water,  the  bank  there  containing  a  large  proportion  of  sand,  and  to  the  nnderminine 
action  along  tbe  lower  part,  tbe  bank  here  being  stiff  clay  ou  a  sttatnm  of  qnicksand 
ovrrlying  a  soft  nandstene  at  tbe  zero  water-line.  Tbe  erosion  of  the  bank  atong  the 
npper  portion  will  probably  cease  on  contpletion  of  the  dam  under  progress  at  the 
Lower  Falls.  To  prevent  the  andermininK  ^^  the  lower  portion  referred  to  above,  it 
is  proposed  to  bnild  a  crib  and  stone  wing-dam  and  training-wall  in  tbe  position 
shown  on  tracing,  .the  wing-dam  to  be  IGU  feet  long,  with  crest  10  feet  above  zero 
of  the  gaoKe,  extending  frora  the  lO-foot  contour  line  on  the  bank,  and  making  an 
aufile  of  abont  46  degrres  with  tbe  nomifll  to  the  bonk,  tbo  training-wnll  to  be  360 
fi'rt  in  length  and  10  feet  above  ^ero,  extending  from  tbu  toe  of  the  wing-dam  and 
spproximatelv  parallel  with  top  of  bank.  The  details  of  oonslruction  are  as  follows: 
FoHiiifalion.— Log  cribs,  31)  by  30  feet  in  the  middle  and  ^  by  20  feet  in  the  aprons, 
with  height  equal  to  depth  of  water  at  zero  of  gauge.  A  platform  of  eight  logs  is 
built  on  the  first  layer  of  logs  at  tbe  center  of  the  crib  aud  longitudinal  to  the  dam. 
Five  logs  abont  5  f«et  apart  and  parallel  to  the  platform  to  be  placed  on  each  roand 
of  logs  of  the  crib.  No  two  of  these  logs  to  be  in  tbe  same  vertical  plane.  Logs  of 
tbe  cribs  te  be  notched  down  and  drift-bolted  at  the  corners.  The  transverse  logs, 
except  in  tbe  aprous,  te  be  fastened  together,  two  and  two.  with  :)6-iiich  bolts  1  inch 
in  diameter,  wufhers  at  top  and  bottom,  and  a  cat.  Tribe  built  in  place  and  sunk 
with  rock  placed  on  the  platform,  then  tbe  whole  Glial  uiLh  rock.  Where  tbe foun- 
ilnlion  is  nut  iu  water,  as  on  the  side  of  the  bank,  tliH  foundation  may  be  omitted. 
Slid  the  cribs  bnilt  on  the  ground,  a  platform  being  placed  on  the  bottom  logs,  and 
the  live  logH  on  the  nevt  two  ronnds  of  logs.  Riprap  to  be  placed  on  the  bank  at 
front  and  bock  of  the  dam  and  crib  filled  in  with  6  feet  at  riprap. 

i>an.-To  be  built  over  the  center  of  the  foundation  uiut  in  cribs  20  feet  long,  30 
feet  base,  l!i-feet  crown,  slope  1^  on  1  on  tbe  npper  side,  and  vertical  on  the  lower. 
Logs  notched  and  drilt-boltud  at  comers,  and  transverHe  logs  bolted  as  in  foundation. 
The  bottom  log  of  the  crib  Ijeing  fastened  to  tlie  top  log  of  the  foundation  with  bolts. 
Traiai^g-teall. — Built  as  wing-dam,  except  that  it  only  baa  the  ajirons  on  the  river 
BidH.  Fonndation  and  npron  built  in  one  crib,  20  feet  long  and  'i^>  feet  wide;  the 
tra)iiing-wuH  to  have  lb  feet  base,  5  feet  crown,  slope  1  on  1  on  front  and  vertical 
back. 

November  IT  work  was  cocnmencod  in  accordance  with  the  above  project,  and  from 
that  day  pashed  forward  until  tbe  iiaih  day  of  December.  At  that  date  the  dam  hod 
been  completed  to  the  height  of  10  feet  above  the  zero  plane  of  the  Alexandria 
gange,  and  60  feet  of  the  training- wall  bad  been  completed  to  within  6  feet  of  its 
crest.  A  crib  bad  also  lieen  placed  in  pOHition  and  lawbi'd  to  the  more  stable  portion 
of  the  wall,  bnt  not  ballasted.  A  suddou  rise  of  25  feet  of  water  in  three  days  pot 
a  stop  to  constmotion,  and  nothing  has  been  done  since  that  date.  There  remains 
to  be  completed  the  back  apron  of  the  dam,  280  feet  of  the  training- wall,  and  the 
uncompleted  portion  of  (be  first  BO  feet  of  the  training-wall. 

During  January  and  up  to  the  15tli  day  of  February  a  force  of  men  and  teams  was 
employed  in  qaarrying  rock  and  depositing  it  on  the  high  bank  above  the  Lower 
Falbi.  All  logs  cat  were  also  hauled  to  the  same  point.  These  materials  are  all  read; 
tor  qnick  delivery  at  the  training-wall  as  soon  as  the  stage  of  water  in  the  river  will 
'"rant  tbe  resampbion  of  work. 
Biifflcient  materiola  are  on  hand  for  the  completion  of  dam  and  training- wall,  with 
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pOMtblv  the  eze«ptiOD  of  rook.  Caving  of  tb«  iMaka  hM  takftn  plM«  doliB|  hI 
■Itioe  the  high  nkter  of  the  loat  dan  of  DocmuImt  np  to  d*te,  aa  foUom : 

M  head  of  HotiToe  Btre«t,  jort  above  wing-dam 1) 

At  Madison  titnet,  Joit  below  wing-dam 31 

At  St.  Aoneatieet US 

At  Scott  street » 

At  Elliott  street IJ 

At  Piak  street G 

At  Beaaregard  street 15.9 

The  moet  of  the  oavtng  took  place  previous  to  tbe  7tb  of  Much,  and  at  Hidian 
and  Seott  streets.  Dnring  Uarcn  some  velocity  obeervatioDS  were  made,  which  indi- 
cated tbe  direetioD  nod  velooit;  of  cnrrents  over  tbe  crest  of  the  dam.  also  in  tk 
obantiel  of  tbe  river  beyond  the  outer  end.  At  thnt  stage  of  water  there  wu 
oonsiderable  boiling,  daa  to  boritootal  nnd  vertical  eddies,  from  JvBt  below  thadu 
down  to  St.  Anne  street.  Until  the  conipletioti  of  the  lj>vrer  Falls  Dam  It  ia  eomeirliit 
nnoertain  what  lu  exact  effect  opon  the  re^men  of  tbe  river  below  Bayou  Rapidn 
will  be.  As  »  result  of  tbe  observations  ofthe  action  of  the  river  dnniig  tb«  1m1 
high-water  atSKe,  I  would  advise  that  the  ori^worh  of  the  Hadison-atreet  Dam  h 
carried  op  to  toe  SO-foot  level,  and  a  row  of  oloee-aqnaied  timbera,  12  inches  bj  It 
inches  by  40  feet,  be  setJnBt  inside  tbe  back  ofthe  dam,  with  wale  timbera  ISincbn 
by  6  Inobes  in  orose-aeation,  bolted  to  tbem  by  1-inob  machine  botta  near  their  lop. 
Snnareil  timber  is  prnpowd,  becaase  it  will  tie  more  exposed  than  the  lower  portim 
of  tbe  Btraotnre  t«  tbe  alternate  action  of  air  and  water. 

I  wonld  also  advise  that  adam,  and  training-wall  on  the  same  plana*  the  Madisco- 
street  Dam  be  Imilt  oat  from  tbe  bead  of  Elliott  street.    Ten  thoooand  dollanooald 

troHtabiy  be  employed  in  its  oonatrnctloa.  I  woald  not  at  ^reaent  advise  the  pro- 
>Dgation  of  the  training- wall  of  the  Hadiaon -street  Dam  ;  being  aatisBed  that  mm 
protection  for  the  same  expenditure  will  result  by  building  a  aput-dam  at  Elliott 

I  tafab  pleaanre  lu  stating  that  tbe  criminal  suit  bronght  af^ainst  me  npoo  informs 
tion  by  tbe  ex-distriot  attorney  of  the  twelfth  J adicial  district  of  the  Btate  orLcm. 
iaiana,  which  bas  been  pending  ainoe  Ootober,  1W3,  was  dismissed  at  the  Odobv 
termortheoonrt,  lrtB4.  Tbroughont  alltbepiooeedioga  tbeladge  bas  been  ninat  ftii 
In  paaelog  npon  the  case ;  and  since  the  election  of  Mr.  J.  C.  Wickliffe  to  the  atSti 
of  district  attorney,  »ll  the  ofBcera  of  the  court  have  been  most  conrteons  while  at- 
rving  ont  the  neoeasary  iiroceedings  under  the  ill-advised  action,  to  say  the  Irait,  of 
the  former  protecuting  offloer. 

In  closing  this  report,  I  would  expreaa  my  appreoiation  of  the  energy  and  loysltjaf 
all  those  conneoted  with  the  works  of  improvement  under  my  charge ;  foremen  and 
laborera  alike  deserve  credit  tbr  their  efflcienay  and  Indastry. 
Very  reapeotfblly,  your  obedient  servant, 

J.  W.  Bbaman, 
AiiutanI  Enjimir. 
Capt.  Eric  BEROLANt), 

CoTpt  of  Bnginetrt,  U.  S.  J. 


COMMERCIAI. 


Dnring  the  fiscal  year  thirteen  steamboats  of  the  Bed  River  and  Coast  Liue  nan- 
gated  the  river,  drawing  from  4  to  9  feet  of  water,  and  with  capacities  ranging  frea 
eoO  to  900  tons.  From  September  6,  1864,  to  October  16,  1884,  navigation  irtsiu- 
pended. 

The  above  boats  averaged  nine  trips  each,  and  carried  the  following  qnantitiw  of 
freight: 
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Bvtam  fMghto,  51^  toiu  (  estlmatod  vftlne,  {6,250,000. 

T^To  otiier  ateamboats  piled  in  the  atreBin  dnrhig  the  year,  bat  the  amonat  of  com- 
nwroe  canied  by  them  could  not  be  asoertained. 

Tti»  oommerce  of  Loggy  Bayou,  Cane  Slver,  and  Cypress  Bayoa  la  also  tribatary 
to  this  stream, 

SbTevaport,  La.,haviDgapapnlationof  abont  12,000  inhabitants,  is  the  maiudlatrib- 
nting  point  for  Bed  Biver. 

Tbe  lollonitig  are  the  commercial  statistics  of  Sbiereport  for  the  past  year : 

Steamboats  ran niag  to  Shreveport onmber.-  18 

Cotton  received  at  Sbreveport bales-.     73.373 

Cotton-saed  received  at  Shreveport tons.-       9,150 

Refined  oil  shipped  from  Sbreveport barrets-.       6,750 

Soap  stock  sbipped  from  Shreveport do 965 

Cotton  lint  shipped  from  Shreveport bales..  435 

CottOD-seed  meal  shipped  from  Snieveport sacks..      6,350 

Oil  cake  shipped  &om  Shreveport do 38, 135 

A^esebipped  fi'om  Shreveport ..bags-.  450 

Freight  shipped  to  Shreveport tone..      .^.SSO 

Fieigbt  Hhipped  &om  Shreveport ' do 7,B50 

Id  addition,  large  qnantitiea  of  miscellsneouB  freight,  hides,  talloir,  &.e. 


8UEVET  OF  BAYOU  PIEEEE,  LOOISIANA. 

The  Bayon  Pierre  regioD  is  that  part  of  the  Eed  River  Valley  lying- 
between  the  river  proper  and  the  pine  hills  on  the  west,  and  reaching 
from  a  point  2  miles  below  Shreveport  to  Grand  Score,  La.  It  baa  a 
southward  extent  of  60  and  a  maximam  width  of  9  miles. 

Bed  Biver  through  this  region  seems  to  have  very  nearly  its  original 
coarse,  its  present  banks  being  the  highest  part  of  the  bottom.  Its 
principal  changes  have  probably  been  several  local  cut-off's  within  the 
first  20  miles  and  near  the  end  of  the  reach.  As  far  as  Tone's  Bayou, 
18.7  miles  by  river  below  Shreveport,  it  has  an  average,  slightly  dimin- 
isbiDg,  width  of  about  400  feet,  and  a  clear  low- water  depth  of  at  least  12 
feet,  except  at  one  point.  Below,  however,  its  width  suddenly  lessens  to 
150  feet,  and  its  depth  to  6  feet,  the  reduction  being  dne  to  a  serious 
depletion  of  the  stream  through  Tone's  Bayou.  This  lower  river  is 
very  tortaons  in  its  course,  has  a  qnite  uniform  channel,  and  is  seriously 
inadequate  for  low-water  navigation.  Its  banks  are  overflowed  at  the 
highest  stages  for  about  20  milea  below  Scopini's  Cut-oS',  aud  thence 
down-stream  the  banks  rapidly  increase  in  height. 

Bayou  Pierre,  which  probably  originated  as  an  outlet  of  the  water 
forced  from  its  banks  by  the  old  raft,  removed  in  1835-'9,  keeps  quite 
closely  along  the  hills  on  the  west,  passes  through  or  rather  spreads 
into  Lakes  Ounnisuia  and  Pierre,  drains  Wallace  Lake  and  the  pine 
hills,  aud  restores  its  water  to  Red  River  through  Grand  Bayou,  Bayou 
Winsey,  and  its  ultimate  mouth  at  Grand  Eeore.  The  upper  part  of  it, 
about  16  miles,  carries  no  water  at  the  lower  stages,  forming  only  a  series 
of  long  pools  with  intervals  of  mud  and  dry  sand,  and  being  closed  just 
above  Tone's  Bayoo  to  a  height  of  9  feet  above  low  water.  At  high 
stages,  however,  it  draws  through  its  bead.  Sand  Beach  Bayou,  and  a 
new  break  in  old  Lattier  Bend  a  considerable  volume  of  water  fh>m  the 
river. 

Tone's  Bayou  waa  originally  a  drain  cut  about  1850  by  J.  B.  Gilmer 
between  Red  River  and  Bayou  Pierre.  This  rapidly  increased  and  Id 
1857  was  regarded  by  the  State  engineers  as  threatening  a  total  di- 
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version  of  tbe  main  stream.  The  first  effort  to  close  it  was  made  as 
auxiliary  to  the  opening  of  Scopiui's  Cntroff  by  tbe  Confederate  G«t- 
eniment  in  ]863.  The  dam  tben  constrneted,  however,  was  qnicklf 
destroyed,  and  tbe  ultimate  effect  of  the  divers  military  operations  there- 
about was  an  iiicrease  of  the  outlet.  The  closure  has  subsequently  beai 
attempted,  once  by  tbe  State  and  frequently  by  tbe  United  States,  hot 
»s  yet  nnsuccessftiiiy  and  without  any  permanent  effect. 

The  various  attempts  made  by  the  United  States  are  noted  in  tbe 
report  on  the  itDprovement  of  Bed  River.  The  only  check  to  the  total 
change  of  the  river  course  threatened  has  resulted  from  tbe  fomiatioii 
of  the  raft  in  Bayou  Pierre,  vhicb  at  low  stages  acts  as  a  dam.  Tos^ 
Bayou  now  carries  off  at  low  water  about  one-fourth  and  at  bigb  water 
about  three-fourths  of  tbe  water  of  tbe  river,  and  with  Bayou  Pierre 
below  and  Bayou  Wiusey  forms  the  stream  which  it  is  proposed  toqMi 
as  a  new  route  for  navigation. 

The  first  obstacle  to  be  overcome  in  realizing  this  project  is  the  raft 
in  Bayou  Pierre,  which  extends  5.3  miles  above  and  2.8  miles  below  Bed 
Bluff,  at  the  mouth  of  Wallace  Lake.  The  upper  portion  is  fi^agmentwy, 
of  recent  formation  and  loose  structure,  occupying  in  tbe  AggnffOit 
about  one-flftb  of  the  area  of  wat«r  surface.  That  below  is  more  nearly 
continuous  and  gradually  becomes  denser  until  at  its  lower  end  it  i8  sol- 
idified, turning  all  the  water  into  a  tangle  of  small  streams  on  theeut 
and  Bennett's  Bayou  on  the  west^  whence  the  greater  part  of  it  is  re- 
collected in  the  original  channel  below  and  thence  gradually  spread 
into  Lake  Cunnisnia.  The  next  notable  obstruction  is  tbe  flat  clay  bar 
furming  the  bottom  of  the  lower  half  of  Lake  Gnanisuia.  This  is  from 
15  to  20  feet  above  a  line  of  uniform  slope  through  the  proposed  route, 
the  di^Oi'epancy  being  m^e  up  in  rapida  below  Lake  Pierre.  There  is 
a  good  channel  from  Le  Ooup,  at  the  foot  of  Lake  Cunnisnia,  for  7J 
miles  to  Round  Lake,  a  small  body-of  open  water  in  the  midst  of  Lake 
Pierre,  which  is  otherwise  merely  a  cypress  brake  without  any  disdnct 
channel.  At  least  2  miles  of  this  would  need  to  be  penetrated  in  tbe 
proposed  improvement. 

Just  below  Lake  Pierre  there  were  at  the  date  of  the  last  examioatioD 
rapids  which  I  am  informed  are  now  receding  into  the  lake.  Grand  or 
Boggy  Baj-ou  leaving  Bayou  Pierre  IJ  miles  below  Lake  Pierre  and 
reaching  Red  River  within  2J  miles,  seems  to  have  become  the  prindp^ 
channel  of  restoration  to  Bed  River,  its  discharge,  X  am  told,  having 
increased  remarkably  of  late. 

For  the  next  12  or  15  miles  below  Grand  Bayou,  Bayon  Pierre  his 
numerous  rapids  over  bars  of  hard,  insoluble  clay,  those  furthest  up 
stream  being  somewhat  rocky.  Its  average  width  is  about  140  feet  and 
its  low-water  depth  twtween  rapids  about  15  feet.  The  snags  in  this 
part  according  to  the  report  of  Mr.  Wilson  in  1879,  average  about  51  to 
the  mile.  Below  this  for  6  miles  through  Bayou  Winsey  to  Bed  River 
there  is  a  deep  and  unobstructed  channel. 

Mr.  Wilson  reported  that  Bayon  Pierre  for  2  miles  below  Bayou 
Winsey  was  closed  to  a  height  of  13^  feet  above  low  water;  that  thence 
there  was  for  3  miles  a  good  channel;  that  thence  for  16  miles  to  Span- 
ish Lake  was  made  almost  impassable  by  snags  and  cypress  knees ;  and 
that  from  Spanish  Lake  to  Bed  River  there  was  an  open  channel  Tbe 
streams  described  below  carry  water  only  at  high  stages. 

Sand  Beach  Bayou  virtually  leaves  Red  River  at  Shreve's  Cnt-oS^  fi 
miles  below  Shreveport,  and  enters  Bayou  Pierre  3  miles  above  Ton^s 
Bayon ;  Bayon  Chicot  leaves  Bayou  Pierre  on  the  right,  1^  miles  below 
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ron^s  Bayou,  and  returns  3  miles lown:  down,  with  a  small  issue  between 
into  Wallace's  Lake. 

Pascagoala  Bayon  trarerses  the  bottom  from  Bed  River,  12^  milei 
kIoit  3copiiii'3  Cat-off,  to  Bayoa  Pierre,  3  miles  above  Bed  Blaff.  I' 
9 com])letely  closed  by  two  levees  crossing. 

Prairie  River,  crosHing  Pascagoala  Bayou  between  these  levees,  an( 
Iraiuing  the  low  lando  near  Bayou  Pierre  above,  runs  between  Bet: 
fiver  aad  Lake  Cunuisnia  with  an  issue  into  Bayou  Pierre  at  Le  Coup 
Hill  crossing  Bayou  La  Chute  near  Bayou  Pierre,  passes  parallel  witt 
iie  latter  below  into  Lake  Pierre. 

Bajoii  La  Chute  crosses  from  Red  Biver  to  Bayoa  Pierre,  near  tlu 
bot  of  Lake  Cunuiaiiia.  At  high  water  it  drains  both  ways,  but  prin 
i|Mj|y  iuto  Bayou  Pierre. 

Cross  Bayoa  and  Murrell's  Cut  are  outlets  from  Lake  Pierre  to  Bei 
liver. 

The  land  between  Bayoa  Pierre  and  Red  River  is  regarded  as  ver; 
Enile.  Only  the  high  ground  just  along  the  river,  however,  is  calti 
^ilfd.  Probably  less  than  cue  fourth  of  it  is  now  available  for  tillage 
he  rest  being  subject  to  overflow  and  heavily  timbered. 

The  pro|>er  improvement  of  Bed  Biver  from  Tone's  Bajon  to  Oram 
!i'ore  has  long  been  a  mooted  question.  The  Government  has  hitherh 
rxlertaken  to  maintain  the  river  route  proper  by  damming  up  Tone'i 
Ih.vou.  This  has  been  deemed  most  advisable  by  the  State  engineer 
r  LuuiRiaDH,  and  by  the  United  States  engineer  officers  in  charge  o 
be  wiirk.  The  execution  of  this  project  bas  met  with  considerable  op 
"tiition  from  plHuters  and  others  in  the  vicinity.  Those  along  thi 
out,  or  on  lied  River  pn)]>er,seem  to  think  that  the  damming  of  Tone'i 
iajou  would  ( ause  the  overflow  of  their  lauds,  while  those  liviog  on  tht 
Bck  channel,  or  Bayou  Pierre,  desire  to  have  the  latter  cleaned  out  an( 
tbtrwise  improved,  and  made  the  main  steamboat  channel  from  thi 
fail  of  Tone's  Biiyou  to  Bayou  ^Viusey  or  Grand  Bcore.  This  opposi 
till  ap[)ear8  to  have  become  more  ap])arent  in  late  years,  for  in  187^ 
ii|it.  VViltiam  Rubson  was  deputed  by  tlie  tibreveport  Board  of  Tradi 
>  represent  to  the  Secretary  of  War  the  importance  of  closing  Tone*; 
«,vou,  and  in  1877  citizens  of  Xew  Orleans  and  others  interested  in  tb< 
ivigation  of  Ited  Biver  subscribed  $3,000  to  help  repair  the  dam  acrosi 
If  bayou. 

The  relative  advantages  of  the  two  routes  are  discussed  at  length  b; 
iMJor  Howell  in  Annuiil  lit'port  of  Chic^f  of  Engineers  for  1873,  pagi 
!S,  and  by  M«jor  Benyaunl  in  Annual  Report  for  1882,  page  1539.  li 
ic  tatter  part  of  1878  an  examination  was  made  of  Tone's  Bayou 
ftyou  Pierr**,  and  conniHsting  lakes*  and  bayous  to  Bayou  Winsey,  ii 
'•ier  to  ascertain  the  cost  of  o|ieniiig  u])  this  route  to  navigation ;  thii 
as  estimated  at  $174,404,  including  the  cost  of  removing  the  raft  ii 
ayou  Pi«;rre,  which  was  estimated  at  $7.^000.  In  the  spring  of  188? 
lother  examination  of  this  region  was  made,  and  the  estimate  for  mak 
C  a  navigablu  channel  from  mouth  of  Biiyou  VViusey  to  the  entranci 

Tone's  Bayou  given  at  8l'.50,125,  and  for  the  removal  of  the  raft  alone 
'M),0(M».  The  rejHtrt  on  this  exaniiiiatiun  rec<»mmended  an  accurate 
rvcy  of  the  Bay«»n  Pierre  region  at  an  estimated  wst  of  $8,&46,  This 
m  based  on  a  detailed  stiuiate  submitted  to  the  Department  Decern 
'r  2  >,  18S'i,  in  wliicli  it  was  assumed  that  the  field-work  could  be  com 
■■ted  in  three  months. 

Ill  onler  to  obtain  all  the  data  necessary  for  a  complete  discussion  o 
e  questions  invulved,  it  was  considered  necessary  to  include  in  th( 
Tvey  all  the  waterways  or  bayous  lying  between  Bayou  Pierre  prope: 
94  £ 
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and  Bed  Biver,  from  tbe  bead  of  Bayon  Pierre  to  Bayou  Winsey,  and 
also  Bed  Biver  between  tbese  poiote.  The  actual  field-work  of  tbe  sur- 
vey wae  commeDced  October  22,  1884,  and  discoDtiuued  JaDuary  20, 
1885,  on  account  of  bigh  water,  Mr.  Hurt  Vance,  assistant  engineer, 
who  bas  bad  long  experience  on  tbe  Missonri  Biver  and  otber  Qareni- 
ment  surveys,  was  placed  in  cbarge  of  the  work.  His  report  is  snb- 
mitted  herewith,  and  attention  invited  to  it  for  the  details  and  extent 
of  tbe  survey  and  office  wovk.  He  also  calls  attention  to  certain  Bignifi- 
cant  data  that  have  been  developed  by  the  snr\'ey  of  last  season,  which 
will  have  an  important  bearing  on  the  final  determiuation  as  to  the 
proper  method  of  improvement,  and  discusses  the  changes  that  bare 
taken  place  since  tbe  time  of  the  previous  examinations. 

Several  nnforeseen  circumHtances  have  combined  to  make  ttie  cost  of 
the  survey  exceed  tbe  original  estimates,  among  which  may  be  men- 
tioned the  following: 

Owing  to  tbe  lateness  of  the  season  when  I  assumed  charge  of  the 
work,  the  organization  of  the  party  was  so  hurried  that  it  was  impnc- 
ticable  to  obtain,  in  all  cases,  assistants  of  experience  or  assured  com- 
petency, and  consequently  some  of  the  early  work  was  valueless,  and 
had  to  be  repeated  after  reorganizing  the  party. 

Failures  in  tbe  timely  delivery  of  necessary  outfit  retarded  the  com- 
mencement of  tbe  work,  after  nearly  all  the  expenses  of  a  full  party  hail 
been  assumed. 

Again,  nearly  three-fourths  of  the  last  moutb  in  the  field  was  lost  oq 
account  of  rains,  storms,  and  floods ;  not  more  than  one  full  week's  vork 
baving  been  done  from  December  23  to  January  21. 

Tbe  interruption  of  the  field-work,  its  suspension  owing  to  bigh  vata, 
and  its  resumption  after  a  lapse  of  over  a  year,  will  nece^rily  occaaioo 
a  greater  expense  than  if  it  had  been  completed  without  interrnptioo. 

As  tbe  survey  is  incomplete,  no  estimate  can  now  be  submitted  of  the 
cost  of  opening  the  Bayou  Pierre  route  to  navigation.  With  the  small  ' 
balance  now  available,  field-work  cannot  be  resumed  during  the  coming 
low-water  season. 

It  is,  however,  of  great  importance  that  the  survey  be  completed  t* 
contemplated,  in  order  that  the  question  of  cost  and  advisabjlitj' of 
opening  the  Bayou  Pierre  route  may  be  definitely  setiled. 

Tbe  cost  of  completing  the  survey  to  Bayou  Winsey  is  estimated  at 
tSfWO.  As  this  survey  includes  a  portion  of  Red  Biver,  the  estiniite  , 
for  the  survey  of  the  latter  may  be  somewhat  reduced,  as  indicated  in 
my  report  on  improvement  of  lU  d  Biver. 

The  following  drawings  are  sent  herewith  : 


illnstraW  th*  mlMpJ 
d  of  Tone's  Bijon-  I 
e  scale  m  PIbK  111.  I 
«  up  from  iDli>nuii» 


Platb  1. — Maj)  of  Toile'd  Bayou  and  vfcinit^',  intended  to  illnstraW 
dimensions  of  R>:d  Kiver  above  and  below  ticopmi's  Cut-off,  and  of  To — '' 
Flatr  II. — Reduced  map  of  cotupleted  surrey  on  nearly  aame  scale 
PuTE  III. — Sketch  of  the  entire  Bayon  Pierre  region,  made  np  from  inlmBiii'i 
gained  by  previoua  examinations.    This  shows  tbe  extent  of  tbe  complsud  ~™°' 
and  what  remains  to  be  aur.veyed. 

Money  statement. 


liabilities  July  I,  l«84 .' T.Mfi^ 

July  1, 1885,  amount  available 

I  Amonnt  (estimated)  required  for  completion  of  cxiHtinK project ^Sna! 

J  AmonnttbatcanbenroQtablyeipendeilLnflBoal  veaTendinK  Jnne30,1887    6. WO 
\  Submitted  In  compliance  witb  reqnirementa  of  section  8  of  river  and 
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RBPOBT  Ot   MR.    HAKT  VANCB,   A8S1BTANT  ESaiNEER. 

ViCKSBORO,  Miss.,  Jane  30,  IB8&. 
SlB :  In  uaardance  with  your  directions  of  tho  33d  instant,  I  respeotfiilly  sabmit 
the  following  report  of  the  survey  of  Bayon  Pierre,  Looisiana.  The  actuHl  field-work 
of  the  snrvBy  was  oommeDced  October  22,  1884,  and  dlecontinaed  Janiiary  20,  18B6. 
There  was  a  serions  losa  of  time  At  first,  because  of  the  inexperience  of  some  of  my 
M^sUnts ;  and  fully  three-quarters  of  the  last  mouth  were  unavailable  on  account  of 
pKlonged  rains  and  a  consequent  flood,  which  ultimfttely  necessitated  suspension. 
The  accompanying  sketches  show  the  eiteut  of  the  work  accomplished.  This  com- 
prisea  a  survey  oflUd  Biver  from  Shreveport.  1B.75  miles  above  Tone's  Bayon,  to  Cos- 
piaiM  Landing,  25.19  miles  below,  affording  an  accurate  representation  of  the  channel 
contours  and  of  all  adjacent  lopoRraphy.  Surveys  of  Bayou  Pierre  and  all  bayons 
between  that  and  Bed  River  from  Shreveport  to  Tone's  Bayou.  Surveys  of  Tone's 
Bayou,  Bayon  Pierr*  through  the  raft  regiou,  the  numerous  side  issues  and  small 
channels  into  which  the  water  is  driven  by  the  raft,  and  the  westeru  part  of  Lake 
Cunnisoia  to  a  poiot  about  2  miles  above  Le  Coup.  Surveys  of  Paacagoula  Bayon  aDd. 
of  Prairie  River  as  far  as  Caspiana  Lauding.  A  detached  survey  of  Bayon  La  Chnte 
and  the  various  ehannels  between  lakes  Cunnisnia  and  Pierre;  an  examination  of 
Le  Conp  Bar;  divers  transit  and  chain  lines  for  checks,  location  of  levels,  *,c.,  along 
Red  Biver  and  between  Red  Eiver  and  Bayou  Pierre,  and  observations  for  discharge 
In  Bed  Biver  above  Tone's  Bayou  and  in  Tone's  Bayou.  The  survey  induded  a  systeia 
of  perfectly  checked  levels  along  Bed  River,  Tone's  Bayou,  and  Bayou  Pierre,  and 
over  three  lines  between  Red  River  and  Bayou  Pierre,  with  frequent  observations  ot 
water-level  and  bank  and  high-water  elevations. 

In  thohydrographicnl  work  there  were  several  unforeseen  deficiencies.  Ganges  were- 
kept  at  Shreveport,  Cotton  Point,  Bajou  Winsey,  and  the  site  of  camp,  but  it  is- 
found  that  there  was  need  of  stch  also  at  the  head  and  at  the  foot  of  the  rafts  in 
Bayou  Pierre,  there  being  no  such  correspondence  in  the  variations' of  stage  at  these 
respective  points  as  will  make  the  requisite  corrections  of  level  calcnlable.frora  tho- 
information  obtained.  It  is  desirable,  too,  that  determinations  of  discharge  in  Toue'a 
Bayou  and  in  Red  Biver,  above  and  below  its  separation,  should  have  been  made  at 
various  Btoges,  the  ratios  between  the  factors  of  discharge  in  the  three  channels  being 
markedly  variable.  It  would  likewise  have  been  well  to  make  a  thoiongh  examina- 
tion of  the  bottom  at  several  points.  For  neither  of  these  works  were  means  avail- 
able. 

The  surveys  of  Red  River  and  the  various  bayons  on  the  west  above  Tone's  Bajou 
'were  deemed  relevant,  if  not  requisite,  to  the  ebject  contemplated,  as  showing'thfl 
likelihood  of  the  influx  to  be  governed  in  buj  projected  improvement,  anil  those  of 
Red  Giver  and  the  intermediate  cbanuels  below,  as  affording  the  means  of  comparison 
to  determine  the  question  of  advisability,  I'or  instance,  in  illustration  of  the  neces- 
sity for  the  upper  work,  it  was  ascertained  that  a  §reat  volume  of  the  flood-water 
rushes  unchecked  through  bothopenincs  into  "Old  River"  at  Laltier  Cut-off,  and  tho 
two  currents  thus  formed,  meeting  at  the  head  of  the  bend  and  forced  to  God  or  make 
a  new  outlet,  have  made  it  through  the  woods  to  Sand  Beach  Bayou  and  Bayou  Pierre, 
an  incipient  parallel  to  Tone's  Bayon  being  the  result.  The  possibility  of  any  serious 
diversion  of  the  water  supply  here  (and  I  understand  that  such  5)08sibitity  has  been 
developed  into  a  probability  by  the  last  high  water)  has  an  obvious  bearing  ou  all 
questions  of  improvement  below.  Germane  to  this  matter,  and  almost  equally  im- 
portant, as  indicating  a  chance  of  relief  from  the  danger  cited,  is  the  revelation  by 
the  map  of  a  likeliboiid  that  the  main  river  may  soon  cut  into  this  "Old  River"  n  mile 
above  its  mouth  and  reverse  the  currents  that  now  threaten  such  damage.  The  value 
of  the  collateral  work  below  will,  I  think,  become  manifest  upon  examining  the  in- 
formation obtained.  Until  Pebruary  13  Assistants  F.  S.  Burrowes,  Howard  Wnce,  G). 
N.  Uarshall,  and  D.  B.  Dunn  were  retained  in  the  office  and  engaged  in  dlgestinethe 
field  notes.  Since  that  date  only  the  first  named  has  assisted  me.  All  the  work  done, 
except  the  detached  part  between  the  two  lakes,  has  been  mapped  on  a  scale  of  siAnii 
making  four  sheets  10  feet  by  42  inches;  cross-sectionsof  all  of  Red  River  surveyed,  and 
of  Tune's  Bayou  and  Bayon  Pierre  to  the  bead  of  the  raft,  have  been  developed,  and 
comparative  profiles  of  high  water,  low  water,  bank,  and  channel  bottom  elevations 
are  In  process  of  construction.  About  one-fourth  of  the  ink-work  on  these  sheets 
has  been  done.  A  reduced  copy  of  the  map  will  be  ultimately  required.  The  signifl- 
cant  data  fur  a  consideration  and  determination  of  the  remedial  measures  needed, 
which  have  thus  far  been  developed  by  the  sarvey,  are  set  forth  below. 

At  a  0.12  stage  Red  River  above  Tone's  Bayon  has  a  discharge  of  2,6S9  cubio  feet 

fer  second,  with  a  sectional  area  of  4,315  sqnare  feet;  Tone's  Bayon,  a  discharge  of 
99  onbio  feetper  second,  with  a  sectional  area  of  3,137  square  feet ;  and  Red  River 


below  Tone's  Bayou,  a  discharge  of  1,B30  cnbic  feet  per  second,  with  a  sectional  area 
of  1,000  square  teet.  Red  River  from  Shreveport  to  Tone's  Bayon  has  a  uniform  low- 
water  Nlop«  of  0.0fi7  ibotpei  mile,  and  a  aniiorm  high-water  slope  of  0.643  foot  per 
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Biitc^  the  ownlUlioQ  at  Hbreveport  beiBg  I3.65  fcet,  mat  that  at  Tone'a  Bajoa  S16< 
feet.  Bed  Bi*er  betveea  Tone's  BayoD  and  Paaea|;ooU  Bafon.  12.73  milea  bcbv, 
baa.  a(  low  water,  a  alojie  of  0.475  foot  per  mile,  and  at  high  wato'  a  alopo  of  O.Cl 
foiit  prr  mile.  Tone's  Bay  on,  2.46  milea,  ha«  high  and  low  water  ■lopea  reapectiTclj 
of  0.015  foot  and  0.343  foot  per  mile.  ThoM  of  Baf  on  Pierre,  from  Todo'b  BsyoB  la 
the   beginning   of  looaely-Jonupd  raft,  3.S   milea,   are  0.0T5  foot,  and  I.lBl  fart; 


growing  II  .... 

difference  in  water-lcTrl  at  the  head  and  at  the  foot  of  the  rafk  la  not  a  conatant  to 
an7  one  of  tbe  lower  Blades.  The  )>TogTeaa  of  a  change  throagh  the  rafta  ia  tot  eiow, 
and  freqnontlj  Lake  C'nniiipDla  risea  from  the  contri  bat  ions  of  the  westward  piae- 
hilla  and  ■□bHidee  again  before  ihe  corre^pont^ing  rice  from  above  haa  reached  it.  Tbi 
hi)ifa- water  elope  from  tbe  head  of  the  eolidilied  raft  to  Gravel.  Point,  2.56  milea,  * 
0.5)-S  foot  per  mile.  Krom  Gravel  Point  to  1«  Cimp,  the  extent  of  Bayoa  Piein^ 
pawage  thronich  Lake  Cnnnisnia,  alMxit  G.SS  niilea,  there  is  almoat  conxtwitljr  a  till 
of  2.5  feet.  The  total  length  of  Baj-on  Pierre,  cloaed  with  jama,  is  8.14  milea.  li 
br  aa  Red  Blnff,  5.^  miles,  these  jauiB  are  reeent,  snperficial,  and  of  looae  atmelnn, 
with  long  iiparee  of  npen  water  between.  Thence  the  raft  becomes denaerttnd  is otv> 
Kmwn  with  weeds,  saplings,  &e.,  forcing  [be  water  throogh  nnturronaatnall  oatleta 
Fnr  the  last  mile  it  is  almottt  complete!}'  solidified  and  overgrown  with  timber,  alltka 
water  being  driren  into  NieRer  Bayon  on  the  east  and  Bennett's  Bayon  on  the  west 
The  latter  s  ream  rejoins  Bhjuu  Pierre  at  tbe  foot  of  tbe  raft,  and  the  former  half  a 
mile  further  down,  earb,  however,  losing  eoipe  of  ile  volnme  throofjh  iaanec  into  Ike 
UDrtbwesterD  and  oortLKBStern  arms  nf  Lake  Cnnnienia.  Bayon  Pierre  atrikea  tba 
pine.hills  again  at  Oravel  Point,  and  thence  is  gradnally  dispersed  into  I^ke  Cnn- 
nistiia,  there  being  no  distinct  channel  tbrongh  the  lower  half  of  this  water-bed- 

The  lowest  point  of  a  croas-nection  at  Le  Conp,  21  miles  below  Scopini's  Cnt-oC| 
is  Vi  feet  above  tbe  bottom  of  Bed  River,  tbe  same  distance  below  that  point,  aad 
almost  aa  miicb  above  low  tratrr  in  Red  Biverat  Cotton  Point,  jnst  opposite.  In  ths 
Bayon  La  Chote  region  lii>!h  water  from  tbe  lake  stands,  near  Red  River,  6  feet  abori 
that  in  the  nver  and  within  1  foot  of  the  height  of  ite  banks.  At  the  foot  of  Laki 
Cnnnienia  the  bank  on  the  left  npproaches  the  hills  on  the  right,  forming  a  oapaeiou 
channel  to  Lake  Pierre.  Thuso  dnta  and  comparisons  with  the  msulls  of  pieTioat 
examinatlonB  show  that  the  process  of  change  in  Tone's  Bayou  and  Bed  River,  abore 
and  below,  has  been  somewhat  peculiar.  There  has  evidently  been  a  conHtant  aad 
qnite  rapid  diminntion  of  oroB8.Bectu)n  in  Little  Biver  (as  Red  River  below  Scopioi^ 
is  oaiied),  and  yetannirormity  of  channel,  remarkable  in  acaaeof  sncb  rapid  chanjie, 
■  Een  preserved.    The  ratio  between  the  discharges  through  the  two  outlets  is  >f- 


parently  reversed  at  low  and  bigh  water,  Tone's  Bayon,  at  a  maximum  stage,  i 
charging  almost  three  times  as  much  as  Little  River,  and  at  a  miuimnm  »baat  dm- 
tbird  as  much.  This  is,  of  co[in»,  due  to  the  raft  in  Bayon  Pierre,  tbe  effect  of  wbid 
as  B  dam  gradually  ilecreases  from  its  maximum  at  low  water  until  a  stage  is  rearhcd 
at  which  tbe  flood  can  pass  fn^ely  above  the  Jama  into  the  wide  receptacle  of  the  Uks. 
A  comparatively  eqasble  current  is  thus  preserved  in  Little  River,  and  its  tegalaiity 
of  channel  is  tbe  result. 

Lienlenaut  Woodruff,  in  1«73  (Report  of  the  Secretary  of  War,  1873,  Part  II,  pap 
673),  stnted  that  "tbe  stupe  of  the  main  river  was  materially  diminished  in  paaaiog 
Tone's  Bayou."  The  low-waCcr  slope  of  Red  River  above  Tone's  Bayoo  ie  now  k*i 
tbau  one-eiglith  as  much  aa  that  below.  This  change  has  evidently  been  prodand 
by  an  incresae  of  alisolute  beigbt  in  the  bed,  and  tbeuce  in  tbe  water  snrface of  Uttls 
River,  (lie  profile  showing  that  for  3  miles  below  the  cut-pff  the  river  bottom  iiS 
feet  bigber  than  tbe  highest  points  of  that  above.  A  marked  increase  in  the  wet  sM- 
tioQ  in  lUe  upper  river  is  corroborative  evidence  on  this  subject.  Indped,  this  part  of 
the  river  has  just  the  character  of  a  stream  above  a  dam.  The  damming  process  ii 
Bnyou  Pierre,  however,  at  least  as  far  as  the  head  of  Kigger  Bayou,  is  atlrifantablt 
entirely  to  the  Jams,  the  channel,  independent  of  these,  bemg  in  good  shape.  It  ii 
easily  seen  that  the  difficulties  of  any  method  of  improvement  are  constantly  increas- 
ing. If  Ihe  raft  in  Bayou  Pierre  ivere  removed  there  would,  at  least,  be  uo  trouble  ia 
getting  tbe  full  water  supply  into  the  new  channel.  One  of  the  earliest  conse4)neDcet 
would  be  the  closure,  to  navigation  at  any  rate,  of  Little  River.  This  fact  aud  tb* 
necpsKlty,  perhaps,  of  providing  au  outlet  for  the  debris  of  tbe  raft  would  make  it  ad- 
-visable  to  work  from  below  in  opeuing  the  Iiayou.  Through  tbe  lower  half  of  Lak* 
Cuoiiisniit  and,  if  I  be  correctly  informed,  through  the  whole  length  of  Lake  Piem, 
it  would  be  necessary  to  conetrnct  an  entirely  artilicial  ohaiinel.  The  oacillafion  is 
any  uavigiiblo  channel  being  not  less  than  ^1  feet,  this  would  require  a  depth  of  a^ 
leuBt  26.  Id  addition  to  Ihe  removal  of  theraft  above  the  capacity  of  Bennett'sHajei 
for  'i  miles  would  need  to  be  materially  increased  and  tbe  innumerable  outlets  on  tbe 
left  to  be  closed.     lDdee<l,  a  viituatly  ountinuoaalevee  SfeettolSfMtlnheiglitwgoU 
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hkretobebailt,  at  least  on  one  aide,  from  PaaaacniDlB  Bayou  to  Le  Conp,  14  milM,  and 
probably  on  both  sides  throngli  Lake  Pierre.  This  is  upoa  the  assmnptlOD,  too,  that 
lliKiugh  the  lower  part  of  Lake  CnDmsala  a  chaunel  would  be  dredged  to  the  normal 
dope,  that  is,  tolSorSOfeet  below  the preseot  bottom.  The oontemplat«d  water  ronta 
might  be  eve  nta  ally  opened  at  mnih  Jess  cost  than  in 'thin  way,  If  iucipient  obanaels 
were  dredged  throui;hLakeBCnnDiBniaaDd  Pierre  to  Grand  Bayon,  the  raft  removed  ID  to 
tbe  adjacent  parts  of  Lake  Cnnuisuia,  and  the  river  left  to  work  out  its  own  chkunel. 
TbJB,  however,  would  be  followed  very  soon  by  the  olosare  of  Little  River  and  so  ro- 
(nlt  in  an  indefinite  suapeiision  of  Iow-wal«r  navigatioa,  even  tbe  ultimate  conoentra- 
tiOD  of  the  strvam  through  the  lakes  being  donbtful.  On  the  other  hand,  if  Tone's 
Bayou  be  closed,  the  finit  important  consequence  will  be,  of  course,  an  nupreoedented 
overflow  along  Little  Kiver,  [n  this  case,  however,  the  uniform  channel  giving  defi- 
nite and  constant  direction  to  the  current  will  insure  the  most  effectual  application 
of  the  LDCTeased  scouring  force  and  thui  a  maiimnm  Tat«  of  reduction  to  normal 
■lope  and  succinct  flood  limits.  Dredging  away  tbe  deposit,  3  miles  long,  below  8co- 
pioi's  Cut-off  would  materially  accelerate  this  effect.  The  completion  of,  the  survey 
u  projected  will  involve  surveys  of  Red  Kiver  48  miles;  Bayou  Pierre,  16  miles; 
Prairie  River,  10  mites  ;  Grand  Bayou,  U.5  miles;  Cross  Bayou,  li  miles  ;  Bayou  Win- 
ray,  2.5  ntilKa:  possibly  several  other  collateral  oouraes,  Lake  Pierre,  and,  practically, 
halt  of  Lake  Cunnisnia. 

Some  rerunning  of  tbe  work,  done  in  January  may  be  required  fOr  details  hidden  by 
the  overflow  ;  a  sjwcial  examination  of  tbe  incipient  cut-off  throiii^h  Old  Lattier  Bend 
■boald  he  matte  :  and  it  would  be  well  to  get  the  additional  hydrographical  ioforma- 
tioa  to  which  I  have  already  referred. 

With  an  experienced  party  and  all  favorahle  conditions  this  completion,  except  ia 
tbe  last  pBtticiilar,  could  be  effected  within  a  moDtl).  Under  proDable  conditions, 
however,  it  will  require  six  weeks. 

Tbe  probable  cost,  therefore,  will  be  oa  follows: 

OrEAQization  arid  reaching  and  quitting  work.. ....... $500 

Fiald  work,  one  and  on e-half  months a.aiO 

Mapping 750 

Additional  hydrographical  work,  &.o ..... ...      500 

ConlJDgencies 200 

4,200 
This,  I  think,  will  be  tbeminimntn  for  which  the  work  can  be  well  done. 
Very  respecifally,  your  obedient  servant. 

Hart  Vance, 

AitUlant  Engineer. 
Capt.  Eric  Bkrglakd, 

Corpt  o/  Engineen,  U.  S.  A. 


U  3- 

IMPEOVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

The  improvement  of  Gj-ptvss  Bayou  included  the  whole  nnvigable 
roatefrom  Shreveport,  La.,  to  Jefferson, Tex.,  via  Sodo  and  Fairy  lakes 
aod  Cypress  Bayon.  An  examination  was  made  by  the  United  States 
iu  1872,  and  the  work  of  improvement  was  begnn  the  same  year  and 
completed  in  1880,  a  well-defined  channel  mnrked  with  sign  boanis, 
from  Shreveport  to  Jefferson,  a  distance  of  C5  miles,  being  the  result  of 
the  work.     Since  then  the  leaning  timber  has  grown  again. 

In  July,  1S84,  a  steamer  was  chartered  and  employed  during  the  month 
in  removing  tbe  following  obstructions,  viz: 

Snags  pnllcd 60 

Rods  of  willows  cut 625 

Treea  cut - 335 

Projecting  limbs  cut ., . 64 

Feet  of  sBUd-bars  washed  out - 315 

In  his  annual  report  for  1874  Major  Howell  submitted  a  project  for 
comtruction  of  a  dam  across  the  lake  at  Albany  Point  and  for  making 
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a  cut  through  to  Red  Biver,  at  an  estimated  cost  of  $372,580,  whjeh 
would  give  a  navigable  water  to  Shreveport  nearly  all  the  year.  It  wm 
recommended  that  this  amount  be  made  available  in  one  appropmtian 
for  successfnl  execution  of  the  work.  No  appropriation  has  been  made 
QDder  this  project. 

By  direction  of  the  Chief  of  Engineers  an  examination  of  the  bayon 
was  made  in  July,  1383,  and  the  report  thereon  was  sent  to  the  Depart- 
ment August  1,  1884,  by  Major  MiUer. 

The  river  and  harbor  act  of  July  5, 1884,  directed  a  resurvey  of  the 
work,  to  ascertain  if  the  necessary  improvement  could  not  be  made  upon 
some  other  plan  than  that  proposed  by  M^or  Howell.  An  esaminatioa 
was  mmie  with  the  small  balance  available,  and  the  report  thereon  snb- 
mitted  January  5,  1S85.  On  account  of  the  decreased  commerce  of  the 
stream,  the  building  of  railroads  having  furnished  more  convenient  ODt- 
let«  for  a  large  quantity  of  shipments,  and  the  great  cost  of  the  cut  and 
dam  across  Albany  Flats,  it  was  recommended  that  the  improvement 
be  confined  to  straightening  and  marking  the  present  channel,  cntdng 
stumps,  and  reopening  cuts  by  dredging  at  an  estimated  cost  of  $16,000, 
■which  it  is  believed  will  secure  safe  navigation  between  Jefferson,  Tet, 
and  Shreveport,  La.,  for  seven  or  eight  months  each  year.  As  the  ob- 
structions to  be  removed  increase  in  number  and  magnitude  yearly,  t  ' 
the  coat  of  repairing  the  dredge-boat  will  probably  he  greater  than  tJ 
given  in  the  estimate  referred  to,  it  is  recommended  that  the  e 
be  increased  to  $18,000,  and  that  the  whole  amount  be  made  available 
in  one  appropriation. 

The  former  appropriations  are  as  follows : 

By  Bot  approved  June  10,  1872 '. $10,000  0) 

By  act  approved  Maroh  3.  18J3 60,000  CO 

By  act  approved  Angnit  14,  1876 13,000  00 

By  act  approved  Jiiii«  18,  1879 16.000  00 

By  act  approved  March  3, 1879 6,000  00 

Auionnt  expended  to  June  30,  1885 93,966  aS 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1887,  it  is 
proposed  to  rejmir  the  dredge-boat  belonging  to  this  work,  and  carry 
out  the  improvement  as  recommended  in  my  report  of  January  5, 188S. 

Money  statement. 

Jnly  1,  1884.  amoont  available (806  « 

JaW  1,  1885,  amount  espended  daring  fiscal  year,  exoluaive  of  oatstaading 

liabilities  July  1,  1884 775  34 

July  1,1885,  amonut  available 31  U 

{Amount  (eati  mated)  renairpd  for  completion  of  existing  project t?,O00  Ot 
Amoiinttiiatcau  bu  profitably  expended  in  fiscal  yearending  June  30, 1887    18,000  OS 
Submitted  in  compliance  with  roquirementa  of  section  2  of  river  and 
harbor  actsoflrititi  and  1867. 


COMMERCIAL 

One  Bteamboat  of  125  ti 
Bayou  and  the  lakes  diirins  rhn  last  fiscal  yHar,"froDi  December  until  May,  t 
twenty  trips  and  carrying  the  following  freights : 

Cotton balei..  &iOfl> 

Cotton-seed Mcks..  7,060 

with  return  freiKhta  of  Western  produce  and  misoellaneona  anppUea,  the  value  of 
which  could  not  be  ascertained. 
Ail  the  cotton  received  at  Jetiersoii,  TeS,,  was  shipped  by  rail. 
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U4- 

IMPROVEMENT  OP  CANE  RIVER,  LOUISIANA. 

Cane  Birer  is  an  arm  of  Bed  River,  about  70  miles  in  length  ftom  its 
Dpper  end,  2  miles  below  Grand  Ecore.  where  it  leaves  Bed  River,  to 
Colfax,  La.,  where  it  again  joins  that  Btream.  It  formerly  was  part  of 
Bed  Kiver,  bnt  in  1819,  a  cnt-off  turned  the  river  into  its  present  bed, 
and  Cane  River  has  gradually  filled  up  nntil  at  present  it  is  nearly  dry 
for  six  months  in  the  year.  About  half  way  between  N'atcbitoches  and 
the  head  of  the  stream,  a  distance  of  4  miles  from  either  point,  a  jipravel 
bar  abont  200  yards  long  stretches  entirely  across  the  river.  At  a  low 
stage  the  water  below  this  bar  flows  towards  the  mouth,  while  above 
it  Hows  towards  the  head  of  the  strpam.  Just  above  the  bar  there  is  a 
sharp  bend  in  the  river,  and  the  distance  across  to  Red  River  is  not 
more  than  1,000  fe.et.  The  bank  of  Bed  Uiver  at  this  -point  is  caving 
rapidly,  and  should  this  continue  with  the  same  rapidity  during  the 
next  dve  years  as  in  the  past  five  the  two  rivers  will  meet.  An  exam- 
ination was  made  by  the  Uuited  States  in  December,  1882,  and  the  ob- 
stractions  to  high-water  navigation  were  found  to  be  snags,  logs,  stumps, 
caved-in  and  leaning  trees,  and  some  rock.  N'o  estimate  of  cost  of  im- 
provement was  submitted  by  the  Pnited  States  engineer  officer  in 
charge,  bnt  his  assistant  estimated  the  cost  of  removing  the  obstrno- 
tions  at  47,666. 

The  first  appropriation  ((2,500)  was  made  by  river  and  harbor  act 
approved  July  5,  1884,  and  the  project  for  its  expenditure  contemplated 
tbe  removal  of  the  obstructions  as  far  as  practicable  with  this  amount. 

The  work  was  commenced  by  Capt.  J.  T.  Dorey,  of  the  United  States. 
steamer  Florence,  in  the  lower  portion  of  the  river,  October  21,  1884. 
Mr.  Joseph  Spotten,  a  pilot  of  this  stream,  was  placed  in  local  charge 
of  the  party,  and  the  work  was  continued  under  his  superintendence 
until  December  10,  1884,  extending  from  the  mouth  to  the  head  of  the 
river.    The  following  obstructions  were  removed : 

SboTs  suagscnt ■ 1,783 

Leaning  tree*  out 4,071 

Stamps  cut 446 

Obwinel  snaf^cnt -      7SI 

Eodaof  wlUow-brughcut ' 4,810 

Cubic  yards  of  rock  blasted 1,860 

This  work  resulted  in  Ageing  the  channel,  to  a  great  extent,  of  obstrao- 
tions,  increased  the  depth  of  water  during  the  navigable  season,  and 
enabled  steamboats  to  make  quicker  trips.  During  the  past  year  navi- 
gation was  good  from  December  till  May,  inclusive. 

Some  obstructions  yet  remain,  the  removal  of  which  would  lessen  the 
danger  of  navigation,  and  some  new  obstructions  are  formed  yearly, 
but  not  to  such  an  extent  as  on  other  rivers  in  this  locality,  as  the 
banks  of  the  stream  are  high,  and  for  about  50  miles  are  covered  with 
Bermuda  grass,  and  therefore  not  subject  to  abrasion ;  the  other  20  miles 
is  covered  with  a  heavy  growth  of  timber,  and  the  banks  are  continually 
caving  and  sliding. 

This  stream  being  an  arm  or  high-water  channel  of  Red  River,  it  is 
recommended  that  appropriations  for  future  imnrovemeut  be  included 
in- that  for  the  main  stream,  in  which  case  necessary  work  can  be  done 
when  and  wherethe  interests  of  navigation  require  it.  No  specific  amount 
IB  therefore  asked  for  the  separate  improvement  of  this  stream. 
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Money  statement. 

AmonDt  appropriated  by  act  approvedJolT  5,  1884 |2,S00  00 

Jal;  1,  lm&,  ftin«niit  eziMnded  duriog  fitciil  year,  exelOBive  of  ontatandiDx 
liabilities  Jal;  1,  ltfc4 2,350  31 

fjiljl,  1665,  amount  available 149  tt 


,  COUUBRCIAL  STATISTICS. 

Dnring  the  flacal  year  three  Red  Biver  Bteamboats,  drawing  trom  8  to  9  fwt  rf 
water,  and  with  CHpacitie*  of  froio  &)0  tn  900  Iodi  eacli,  made  twenty-five  tript  if 
the  gtream  from  the  mouth  t^  Natchitocbes,  the  head  of  uavigatioD,  frotn  DecM^ 
to  May,  inclusive,  carryiUK  the  fullowiug  freights : 

Cotton bale*..        i.m 

Cotton-Hced aaoksv.      ii.m 

Betum  freighta  (6,000  t«iis)  estimated  value  (100, 000. 


Us. 

IMPROVEMENT  OF  LOGQY  BAYOU,  LAKE  BISTENAU,  AND  THE  DOBCHEAI, 
LOUISIANA. 

Dorcheat  Bayou  rises  in  Hempstead  County,  Arkansas,  flows  in  » 
Boutherlj  directioD  into  Lake  Bistenau,  vhicb  empties  tiirough  Logg; 
Bayou  into  the  Bed  Biver,  about  110  miles  ttelow  Shreveport,  La. 

Ad  esaraiiiatioQ  of  the  system  was  made  by  the  United  States  is 
December,  1882,  wlieo  it  was  found  to  bti  obstructed  with  logs,  slumps, 
leaning  tirees,  brush,  &c.,  and  that  it  was  navij^able  at  hit;li  water  as 
far  up  as  Murrell's  Point,  on  the  Dorcheat,  near  Miuilen,  La.,  and  abont 
70  miles  above  the  mouth  of  Loggy  Bayou,  for  alwut  five  mouths  in  tho 
year.  No  estimate  of  cost  of  improvement  was  submitted  by  the  Cnit«l 
States  engineer  officer  in  charge,  but  his  assistant,  who  made  the  ei- 
aminatiou,  estimates  tbe  cost  of  removing  the  obstructions,  biiildiD^ 
dams,  and  dredging  where  necessary  in  order  to  increase  the  period  of 
navigatiou  two  mouths,  at  $l0,:i:i8. 

The  first  approi)riation  ($5,000)  was  made  by  river  and  harbor  act 
approved  July  5, 1884,  and  the  project  for  its  exjiendituro  contemplattid 
tbe  removal  of  the  most  serious  obstructions  to  high-water  navi|!alioD. 
A  parly  was  fitted  out  and  work  begun  September  25,  1884,  and  con- 
tinued under  the  superintendenceof  Mr.  George  Alban,  until  Decembers. 
1884.  This  work  extended  over  the  uavigable  portion  of  tlie  late  ami 
biiyons,  i,  e.,  from  Mnrrell's  Point,  on  the  Dorcheat,  to  the  month  of 
Loggj'  Bayou,  and  the  following  obstructions  were  removed,  viz: 

SnagR  removed  from  chanuel IM 

Logs  miniTBd  from  clmtiuel CO 

Stumj»  rcmoveil  from  cbuuui'l 4,5;* 

Li^anine  treen  cut 1,690 

Tarcisof  willows  and  brush,  varying  in  widlh  from  12lu:j50fect,  removed  from 

the  cbaDDel  and  bunks 36.  AS 

Eighty  signboards  were  set  up  in  the  lake  to  indicate  the  cleared 
channel. 

Tbe  removal  of  these  obstructions  has  greatly  beneflteil  navifrrttion, 
and  the  superiatendeni  states  Chat  the  navigable  depth  was  in  many 
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places  increased  fnlly  3  feet.    Boats  were  enabled  to  run  to  the  head  ot 
navigation  daring  six  moDtbs  of  the  past  fiscal  year. 

The  improvement,  like  that  of  all  streams  in  tbis  part  of  the  conntry, 
is  not  permanent,  and  even  if  the  streams  were  entirely  cleared  of  ob- 
stractions  one  eeason  new  ones  wonld  constantly  be  a^ded,  caused  by 
eliding  and  caving  banks,  which  would  reqaire  removal  Irom  time  to 
time. 

These  streams  are  now  in  fairly  good  condition  for  high-water  navi- 
gatioD,  which  lasts  about  six  months  during  the  year.  To  lengthen  the 
navigable  season,  dredging  of  bars  and  narrow  places  occaHiODed  by 
slides  would  be  necessary.  It  is  doubtful  whether  the  demands  of  com- 
merce would  justify  the  great  expenditure  necessary  for  such  improve- 
ment. Minden,  which  is  the  priucipal  shipping  point,  now  sends  much, 
if  not  most,  of  the  cotton  from  the  surrountiiog  parishes  to  market  by 
the  Vicksbnrg,  Shreveport  and  Pacific  Kailroad,  consequently  the  im- 
portance of  the  water  outlet  has  somewhat  diminished,  although  it  is 
still  a  convenient  and  necessary  avenue  for  the  commerce  of  the  coun- 
try' on  tbe  east  side  of  Lake  Bistenau  and  Leggy  Bayou. 

The  amount  available  for  this  improvement  is  too  small  to  attempt 
any  work  during  the  next  fiscal  year.  After  the  expiration  of  this  time 
new  obstructions  to  higb-water  navigation  will  require  removal,  and  it 
is  proposed  to  nse  the  amount  asked  for  tbe  fiscal  year  ending  June  30, 
1887,  for  that  purpose. 

Money  statement, 

AmoiiDt  appropriated  by  act  approved  Jnl;  5,  1884 ^,000  00 

Jaly  1,  I8H5,  amoiinhexpeuded  during  Sacal  year,  eiulnaive  of  ontataDding 
Uabilitien  July  1, 1884 4,668  21 

July  1,  1835,  amount  available 431  79 

Amount  that  can  be  ptoHtablfexpended  in  fiscal  .TearendlnB  June  30,1887      &,  000  00 


Submitted  in  compliance  with  requirements  of  Bcction  2  of  liver  and 
harbor  acta  of  lO^  and  1807. 


COMMERCIAL    STATISTICS. 


Two  steamboat*,  drawing  4  fuel  of  water  and  of  200  tons  capacity  each,  navlnated 
these  screania  diirlug  the  past  lineal  year  from  December  to  May,  inclusive,  a.tceiidiug 
to  Mnrrell's  Point,  msliiug  twelve  trips  each,  and  carrying  the  followiug freight : 

Cotton bales..     11,000 

Cotton-seed sacks..      5,000 

A  large  nmonut  of  up-freights  were  also  carried,  the  value  or  quantity  of  which 
oonid  not  be  OHceTtained. 


The  Ouachita  River  has  its  hefulwaters  in  the  Ouachita  Mountains, 
Polk  County,  Arkansas,  and,  following  an  irregular  course,  Sows  iu  a 
general  southeasterly  direction  through  Arkansas  and  Louisiana,  until 
being  joineil  by  the  Tensas  and  Little  rivers  at  Trinity,  La.,  these  form 
tbe  Black  River,  which,  Sowing  iu  a  southerly  direction,  enters  the 
Red  River  near  its  mouth.  The  entire  length  of  the  Ouachita  is  about 
500  miles — Black  River  is  76  miles  long.     An  examination  of  the 
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Ouacbita  Biver  fh>in  Bockport,  Ark.,  to  the  Louisiana  line  vas  made 
in  1870.  Tbat  portion  frotu  Bockport  to  Arkadelphia,  Ark.  (45  miles), 
was  fODDd  to  be  liltle  more  than  a  mountain  torrent,  and  was  not  con- 
sidered worthy  of  improvement.  The  cost  of  removing  obstmctJons 
and  dredging  between  Arkadelphia  and  the  Louisiana  line,  based  npon 
this  examination,  was  estimated  at  $72,300.  An  estimate  was  also 
submitted  at  the  same  time  for  that  portion  of  the  river  from  the  Loo- 
jsiana  line  to  its  mouth,  no  examination  of  this  part  of  the  stream  bar- 
ing then  been  made,  giving  the  probable  cost  of  improvement  as  {26,000, 
or  a  toted  estimated  cost  of  improvement  from  Arkadelphia,  Ark.,  to 
to  the  month  of  (S8,300. 

A  survey  of  the  Ouachita  Biver  from  Trinity,  La.,  to  Camden,  Art, 
was  made  in  1871-'72.  The  reporton  this  survey  recommended  thebnild- 
ing  of  five  locks  at  an  estimated  cost  of  $1,163,083.75,  which  were  to 
give  not  less  than  4  feet  of  water  in  the  river  at  all  times. 

A  reaorvey  from  Camden,  Ark.,  to  Trinity,  La,  (294  miles),  was  made 
in  lS73-'74,  to  determine  more  definitely  certain  questionable  points 
connected  with  the  contemplated  improvement  by  locks,  but  in  view  of 
the  great  cost  of  the  work  and  its  doubtful  utility,  the  above  projed 
was  abandoned. 

Ad  examination  of  the  river  fVom  Arkadelphia  to  Camden,  Ark.,  was 
made  in  December,  1882,  and  it  was  recommended  tbat  no  work  be  per- 
formed between  those  places.  The  present  project  contemplates  the 
removal  of  obstructions  to  navigation,  consisting  of  wrecks,  logs,  raags, 
leaning  timber,  &c.,  and  the  improvement  of  shoal  places.  No  estimate 
of  the  cost  of  this  improvement  can  be  submitted,  as  the  obstructions 
are  continoally  forming  and  require  removal  from  time  to  time. 

By  river  and  harbor  act  of  July  5, 1884,  the  Black  Biver,  Lonisiaoa, 
was  added  under  the  same  bead  of  appropriation  with  the  Ouachita, 
this  river  being  the  connecting  link  between  the  Ouachita  and  Bed  riv- 
ers, and  requires  the  same  character  of  improvement  Work  was  be- 
gun in  1S71,  and  has  consisted  principally  in  the  removal  of  logs,  snagB, 
waning  trees,  and  similar  obstructions  to  navigation.  It  has  been  car- 
ried on  ever  since  when  funds  were' available.  In  1875  the  snag-boat 
O.  O.  Wagner  was  purchased  and  fitted  up  and  has  operated  succeet 
fully  in  the  river  since  that  time.  Under  the  project  for  locks  and  dams, 
lumber  was  purchased  for  the  foundations,  at  a  cost  of  $20,708.52 ;  hot 
after  this  project  was  abandoned  the  lumber  was  sold  at  public  anctioa 
and  the  proceeds  turned  into  the  Treasury. 

The  work  heretofore  done  has  greatly  benefited  navigation  by  the 
removal  of  obstructions,  and  some  of  the  shoal  places  have  been  m- 
creased  in  depth  from  12  inches  to  over  3  feet  at  low  water.  Previous 
to  any  work  of  improvement  large  boats  plied  between  New  Orleans  aad 
Camden  about  half  the  year.  These  boat«  now  run  to  Camden  &on 
seven  to  eight  months  in  the  year,  and  smaller  boata  run  to  Monroe, 
La.,  during  the  entire  year,    , 

During  the  latter  part  of  August,  1884,  the  United  States  snag-boat 
O.  G.  Wagner  was  fitted  out  at  Memphis,  Tenn.,  and  proceeded  at  once 
to  the  Ouachita  Biver,  entered  the  Black  River  September  12, 1884, 
and  continued  work  in  the  two  streams  until  early  in  January,  1885, 
when  operations  were  suspended  on  account  of  extreme  high  water,  and 
the  boat  was  laid  up  at  New  Orleans  to  undergo  repairs  necessary  be- 
fore returning  to  the  work. 

The  report  of  Capt.  P.  C,  Montgomery,  commanding  the  Wagner,  ia 
submitted  herewith. 
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The  followiog  obstructioiis  were  removed : 

SnagH  pulled 077 

Stampa  removed  from  channel ... 116 

Sboro  snags  cnt 1 2,364 

Lof^  remored  from  channel .{67 

Petrified  logs  removed  from  channel . 3 

Cylinders  (n'reck  of  steamer)  removed  from  channel ...... 1 

Irooo  cnt 7 

The  greater  portion  of  this  ytotk  was  performed  between  Monroe^  La., 
and  the  mouth  of  Black  River,  and  was  of  great  benefit  to  naviga- 
tion, as  no  wort  had  been  done  in  the  river  since  1882,  and  many  for- 
midable obstmctinus  bad  formed  in  that  time.  Id  man>-  places  land- 
slides had  occurred,  some  of  them  extending  entirely  across  the  river, 
greatly  obstructing  the  channel.  These  were  all  removed,  as  were  a 
great  many  other  channel  ohti tractions.  Steamboat  men  navigating  the 
river  have  expressed  the  greatest  satisfaction  at  the  work  of  the  past 
season. 

The  appropriation  of  July  5, 1884,  included  the  removal  of  wrecks 
obstructing  the  harbor  of  Monroe,  La.  These  wrecks  were  two  old  wharf- 
boats,  the  Memphis  and  Kilgore,  and  a  small  force,  under  the  saperio- 
teudence  of  Mr.  B.  H.  Endom,  commenced  their  removal  September  25, 
1884,  and  completed  the  work  November  10, 1884.  The  old  material 
recovered  from  the  wrecks  was  taken  to  New  Orleans  on  the  Wagner, 
and  there  sold  at  public  auction  February  14, 1885,  and  the  proceeds  of 
the  sale  turned  into  the  Treasury. 

The  balance  available  will  be  needed  for  the  care  and  preservation  of 
the  property  pertaining  to  this  imjirovement  during  the  next  year,  or  until 
further  funds  are  available ;  hence  the  work  cannot  be  resumed  until 
another  appropriation  is  made  for  continuing  the  improvement. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30,  1887,  it  is 
proposed  to  continue  the  improvement  of  the  river  as  heretofore,  i.  e., 
building  and  repmring  wingdams  where  necessary,  removing  wrecks 
and  bank  obstructions  by  means  of  shore  parties,  and  channel  obstruc- 
tions by  means  of  the  snag-boat  O.  G.  Wagner.  This  snag-boat  has 
been  in  service  since  1875,  and  Las  sustained  the  wear  and  injuries  in- 
cident to  Buag-hoat  service  during  this  time.  Owing  to  the  lateness  of 
the  season,  when  the  last  appropriation  became  available,  only  such 
minor  repairs  as  were  absolntely  necessary  were  made  before  commenc- 
ing operations.  The  bottom  of  the  boat  must  be  replated  throughout 
before  she  can  be  used  again ;  the  crane  machinery  needs  overhauling 
and  repairing,  and  other  minor  repairs  are  necessary.  The  estimated 
cost  of  the  necessary  repairs  is  $7,500,  and  for  operating  the  snag-boat 
in  the  river  for  eight  months,  including  incidental  repairs,  is  estimated 
at  $19,500. 

The  former  appropriations  are  as  follows : 

Bj  act  approved  March  3,1871 : $51,000  00 

Bv  act  approved  Jane  10,  1878 100,000  00 

B;  act  approved  March  3,  1873 60,000  00 

B;  act  approved  Augnst  14,  1876 12,000  00 

By  act  approveil  .liine  18,  1878 10,000  00 

By  act  approved  March  3,  1879 10,000  00 

By  act  appruveiljiiae  14,  1880 8,000  00 

By  act  approvtMl  March  3,  1861 12,000  00 

By  act  pawed  August  2,  imi 12,000  00 

By  act  approved  Jiilv  5,  1884 llj.OOO  00 

Total  amonut  expended  to  Jnue  30,  18S5 288,809  19 

The  amoDut   ei  punded  on   present  project,  inclnding  cost  of  irou-hnll 

snag-boatand  outlit,  to  Juue  30,  1-65 17&,2-J1  32 
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JUofMy  itatement. 

AmonDt  sppToprlal«d  by  set  spproveil  July  5, 18B4 tl^OM  M 

Jaly  1,  lw5,  aDioantezpendedaDriugfisaKlyear.excluBiTeof oatataadlng 
llfcblliUM  July  I,  1884 13.80»I> 

July  1,  18b5,  amount  »T»ilable 1.190  81 


Amoant  tliat  can  be  profitably  expended  inflaoal  year  ending  Jane  30,t8tf7    40,0 
BobiDltted  in  compliaLce  with  requiremeuta  of  section  H  of  river  and 
barber  acta  of  186<i  and  1667. 


BEPORT  OF  CAPTAIN  P.  C.  MONTOOUBRr. 


ITnitbd  States  Snaq-boat  O.  G.  Waoker, 

Xew  Orliaiie,  La.,  January  20,  leSS. 
Caftaik  :  I  have  the  honor  to  aobniit  the  folloiving  nporl  of  operstiona  of  tba 
'Unil«d  Statea  snag-boat  O.  O.  Wagner  in  the  Ouachita  and  Black  rivera,  AikaOMl 
Knd  Louisiana,  during  the  past  season  : 
In  accordance  with  verbal  instruct  ions  rBceived  from  yon  Angust  38,  1884,  at  H«B- 

5 his,  Tenn.,  I  at  once  fitted  unt  the  Wagner  for  service  and  proceeded  to  Vickebarii, 
liss,,  where  I  arrived  Seplember  4,  It^,  and  received  your  letter  of  inBtractiaDi,af 
September  6,  to  proceed  to  Ouachita  Kiver,  go  as  far  up-stream  as  possible  and  then 
work  down  toward  the  mouth.  On  arriving  at  the  Onacbtta  River  1  foand  a  very 
low  alage  of  water,  and  could  only  go  to  Bayou  Louie  Bend,  Louisiana,  and  from  tbrn 
I  worked  down-stream,  removing  all  oliHtructions  to  uavigati"n.  On  entering  the 
Black  River  I  procreeded  to  its  mouth,  then  worked  up-stream,  removing  such  ob- 
■tmctloiis  as  were  uecewiary.  I  received  instruction  from  yun  to  [iroceed  to  the  laod- 
■lides  below  Monroe,  La.,  as  soon  as  the  slaee  of  waier  would  permit,  and  moon 
them,  which  I  did,  and  arrived  at  Uonroe,  La.,  December  H,  1884.  From  thcTf  I 
proceeded  to  the  UppiT  Ouachita,  and  found  but  few  olislmctions  on  acconnt  of  lln 
Aigh  stage  of  water.  On  arriving  atUound  Landing,  Arkansas,  I  found  it  advisable  to 
return  to  Monroe,  as  no  work  could  be  douq  on  account  of  the  extreme  high  stage  of 
water.  I  arrived  at  Monroe,  La.,  January  4,  1685,  notilied  you  and  received  inatrno- 
tions  to  proceed  to  New  Orleans,  La.,  and  lay  the  Wagner  up.  I  arrived  at  New  Or- 
leans January  14,  18rf!),  discharged  the  crew  and  employed  two  watchmen.  The  fbK 
lowing  obstructions  were  removed  by  the  Wagner  during  the  season: 

Snags  palled 677 

Stumps  pulled IW 

Shore  snags  cut S,iS4 

Logs  removed  from  bed  of  river tSI 

Petrified  ioffs  removed  from  bed  of  river -. i 

Cylinders  of  wreck  of  steamer  removed  from  bed  of  river 1 

Btnmps  blown  up . U 

Trees  cut 7 

I  would  respectfully  recommend  that  operations  in  the  Ouachila  River  be  eatrted 
on  in  the  same  manner  next  season,  for,  while  great  improvement  has  been  anom- 
pliiibed,  there  yet  reinains  a  great  deal  to  b(<  done,  and  an  appropriation  of  (30,(0) 
oould  be  expended  to  good  advantage  in  the  improvement  of  the  river. 

In  concluHion,  I  would  say  that  an  the  improvement  of  the  river  increases  the  nW 
of  fimghts,and  iusuniur«  will  be  reduced,  which  will  beof  t-reat  benefit  to  thepmple 
living  along  the  river,  as  the  river  U  the  principal  means  of  traiisportntion  for  tbrit 
pimlucts  anil  return  freights.     1  am  pleased  to  state  that  the  sreauiboat  men  iiavi- 

SatinK  the  Ouachita  River  have  ^expresscd  their  entiie  satisfaction  with  thevtok 
one  by  the  Wnguer  the  pant  season. 

Very  respectfully,  your  obedient  servant, 

P.  C.  Montgokbrt, 
Captain  Snag-boat  O.  G.  JFagntT. 
Capt.  Eric  Re  not  and. 

Corps  0/  Engiiieci's,  U.  S.  A. 


During  the  tlscal  year  twelve  slenmbtiaiB  imvigBted  the  Ouachita  River  and  tribn- 
taries,  the  five  largest  lioat-s,  which  navigated  the  main  stream  alone,  having  ca- 
pacities of  from  bill}  to  900  touB  each,  and  drawing  from  7  to  9  feet  of  water.    Tb««* 
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boalfl  ftverocpd  Bbnut  tweQty-two  trip*  eftch  dnriog  the  ynar.  Boata  from 
Utat  Mcended  to  Cnnidttn,  Ark.,  f^om  Novemlier  to  June,  inelaaive,  and  u 
Ui'nrne,  La.,  the  entire  year. 

The  fullowiiijir  fn^ifjhts  were  carried,  including  those  of  the  tributaries,  all 
pH«ed  throng h  the  main  Btream : 

Cotton bales., 

Colton-seed aaclcs-. 

SMtm nnmber.. 

Caltle head.. 

Wood curds.. 

Timber logs-, 

Betaro  froiftbts,  estimated  ralne,  $3,000,000. 


IKPBOVEMENT  OF   BAYOU  BABTHOLOMEW,  LOUISIANA  AND  AEl 

Tbia  stream  is  a  tribatary  of  the  Ounchita  River.  It  rises  in 
eastera  ArkaiiRas,  witbin  a  few  niiles  of  Piue  Bluff,  oti  tbe  Ai 
River,  aud,  following  an  exceediinily  tortuous  course,  flows 
nearly  parallel  to  tbe  Arkansas  River,  at  a  distance  varying  i 
t"  3(1  miles ;  then  jiarallel  to  tlie  Misstm))pi,  at  about  tbe  same  ( 
distauce,  and  after  entering  Luuisiiuia  diverges  to  the  Boutliw 
flows  into  the  Ouachita  Kiver  ojipoKite  Ouuvbita  City. 

Tbe  States  of  Louisiana  and  Aikanaas  have  at  various  tii 
pended  funds  for  surveys  and  imjirovementof  tbe  bayou.  Hxunii 
were  made  by  tlie  United  States  in  1873  and  1879.  An  exatuiu 
the  bayoa  fiom  Baxter  to  tbe  Lincoln  Cnuriry  line,  Arkansas,  wi 
in  December,  18S4,  tlie  report  of  whivb  (dated  January  15,  IJ 
approves  the  present  imjirovenient  of  this  portion  of  the  rivt' 
present  plan  of  improvement  is  based  upon  a  report  submi 
Major  Bcnyaurd,  in'188(>,  estimating;  the  cost  of  cutting  overt 
timber  and  removiug  wrecks,  snags,  &c.,  obstrucling  navigatit 
Baxter,  Ark.,  to  tbe  month,  an  estimated  distance  of  213  miles,  at  1 
At  Baxter,  Ark.,  the  Little  Ruck,  Mississipid  River,  and  Text 
road  Bridge  crosses  the  bayou,  forming  a  bar  to  all  navigatio 
the  crossing,  except  for  stave  boats,  of  which  there  are  a  grei 
in  this  part  of  the  stream.  The  work  heretofore  done  in  this 
consisted  in  tbe  removal  of  obstructions  to  navigation  from 
Ark.,  to  Lind  Grove,  La.,  an  estmiated  distance  of  143  mile 
work  done  dnriug  tbe  year  was  otrried  on  by  conti'act.  Bii 
o[>ened  October  11,  1884,  and  tbe  following  is  an  abstract  of  t 
ceived: 


Be. 

Nui»  of  bidden. 

Prlrrs  bid 

D«t«  proiKHwd  to 

Xi: 

W    tmitBrort    »v 

r-m 

Novwdber  I.IBM... 
Naveuib«rl5,ISitt... 

The  contract  was  awanled  to  Emniick  &  Feith,  and  work  wa 
by  them  November  1(1,  l'S84,  and  co>n]dcled  December  7,  188- 
work  consisted  in  tbe  removal  of  all  trees,  logs,  snags,  wree 
leaningtreea  obstracting  navigation  of  the  bayou,  aud  disposal 
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BO  tbey  voald  Bot  become  obstrnctioDS  again.  It  exteoded  firom  the 
north  ap-Btreain  66^  miles. 

My  inspector  who  supervised  the  work  reports  the  following  aggre- 
gates: 550  stumps,  1,823  logs,  3,464  snags,  2  wrecks,  and  123  brn^ 
piles  were  removed  from  tbe  cbaunel,  and  697  leaning  trees  cut  dovn. 

This  work,  together  with  that  previoasly  done,  hafi  greatly  improved 
navigation  in  the  stream  (which  is  only  carried  on  daring  high  water), 
by  the  removal  of  obstructions,  from  the  parts  in  which  it  has  beem 
carried  on.  New  obstructious,  however,  are  continually  forming,  and 
require  removal  from  time  to  .time  in  tbe  interests  of  safe  navigation. 
The  amount  available  is  not  sufficient  to  resume  work  dnring  the  com- 
ing season.  Tbe  appropriation  asked  for  tbe  fiscal  year  ending  Jane 
30, 1887,  can  be  profitably  expended  in  catting  leaning  timber,  remov- 
ing snags,  &c.,  as  heretofore.    The  former  appropriations  are  as  follows: 

By  act  approved  March  3,  1881 $8.000  00 

By  actpauHoUAiiBUBta,  16*i 5,000  00 

By  act  approved  Julys,  IB84 5,000  00 

AtfoUDC  uxpendud  to  June  30,  1885 17,751  S 

Money  statement. 

Jolyl,  1884,  amonnt  ftvftilttblo .„ 11,181  70 

Amoanl  appropriated  by  act  approved  J a^  5, 1684 5,000  00 

6.181  70 

Jaly  1,  1885,  amoDDt  expended  dnriogfiacal  year,  exclnNve  of  outstanding 

liabilities  July  1,  188* 5,873  08 

July  1, 1885,  amount  available 845  68 

i  Amount  (eHtlmat«il)  required  for  completion  of  existing  project 8,3ffi  00 
Amount  that  can  be  yroiitfthl;^  expended  in  fiscal  yearending  June  30, 1887      9,000  OO 
Submitted  iu  eouiplisncu  n-ith  Tequiiomenta  of  section  H  of  river  and 
barber  acta  of  1866  and  1667. 


COMUERCIAI.  STATISTICS. 

During  ttie  fliical  year  three  steamboats,  drawing  from  4}  to  6  feet  of  irater,  and 
with  cnpacitieB  of  125,  150.  and  300  tons,  made  forty-two  trips  in  the  stream,  extend- 
iu£  from  45  to  '2!>l)  miles  above  the  mouth. 

The  bayou  wan  navigable  from  November  nntil  May,  and  the  following  qnanlitiM 
of  freight  were  carried  doring  these  months: 

Cotton balOB..  80,000 

Cotton-seed sacks..  70,000 

Retnm  freights,  estimated  value,  ^8, 000. 


u  s. 

IMPROVEMENT  OF  BAYOU  BOEUF,  LOUISIANA. 

Bayou  Boenf  rises  ta  Southeastern  Arkansas,  flows  in  a  sontherly  di- 
rection, and  enters  the  Onachita  Biver  at  Stafford  Point,  about  10  tnilM 
above  Harrisonburg,  La.  '<l| 

The  plan  of  improvement  is  based  upon  an  examination  made  by  the 
United  States  in  1880.  The  project  consists  in  the  removal  of  obBtme- 
tiouB  to  navigation,  being  snags,  logs,  and  leaning  timber,  from  Wsd- 
l^ce's  Landing,  Louisiana,  to  the  mouth  of  the  bayou,  a  distance  of  280 
miles,  at  an  estimated  cost  of  $20,000. 
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An  examinatioD  of  the  three  oatleta  of  Ba;fon  Bcsuf,  near  Point  Jefler- 
son,  Loaiaiana,  was  directed  by  river  and  harbor  act  of  Jaly  5,  1884. 
The  report  on  thie  examination  waa  sabmitted  Decembers,  1884, recom- 
mending cloaare  of  the  outlets,  at  an  estimated  cost  of  $7,290.  As  it  is 
probable  that  the  outlets  will  be  somewhat  enlarged  before  any  appro* 
ptiation  can  be  made  for  their  cloaare,  I  woald  recommend  that  the  for- 
mer estimate  be  increased  to  $8,500,  and  that  this  amount  be  appro- 
priated for  the  closnre  of  the  outlets  in  addition  to  the  amonnt  askMl 
for  the  improvement  of  the  river.  The  work  heretofore  done  in  this 
stream  was  carried  ou  during  1881  and  1882 ;  was  begun  at  Point  Jeffer- 
son, LonMEriana,aad  carried  down-stream  as  far  as  the  tunds  available  per- 
mitted. Navigation  was  greatly  improved  thereby,  and  boats  were  en- 
abled to  Tun.durli^  higti  wat€r  to  Point  Jefferson. 

The  work|Uuring  the  fiscal. year  was  earned  on  by  contract.  Bids 
were  opened  Ootobes'-ll,  1884,  and  the  following  is  an  abstract  of  those 
receiv^: 


No. 

irMuuorbiddera. 

P>kM  bid 

oommeuce  work. 

■^,?.TnS,.'' 

1 

»s 

November  1MB81.. 

nu»,h»'i  iBu 

g^SSSbfrk^ 

The  contract  was  awarded  to  Emmick  &  Feith,  and  work  was  begun 
by  them  November  15  and  completed  December  11,  1884. 

This  work  consisted  in  the  removal  of  aU  trees,  logs,  snags,  and  over- 
hanging trees,  &c.,  obstracting  navigation,  and  disposal  of  them  so  as 
not  again  to  become  obstructions,  and  was  carried  from  the  month  up- 
stream a  distance  of  60  miles. 

My  inspector  who  supervised  the  work  rejiorte  the  following  aggre- 
gates: 211  stumps,  710  logs,  232  snags,  and  35  brush-piles  removed  from 
channel,  and  526  overhanging  trees  cut  and  removed. 

The  bayou  is  only  navigable  during  high  wat^r.  The  obstructions 
removed  have  greatly  benefited  high- water  navigation  and  lessened  the 
dangers  thereof.  The  improvement  is  not  permanent,a8  new  obstructions 
form  from  time  to  time  which  will  require  removal  in  the  interests  of 
safe  navigation.  Work  cannot  be  resumed  until  further  funds  are  avail- 
able. With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 
1887,  it  is  proposed  to  apply  $5,000  to  the  removal  of  obstructions  from 
the  channel  aud  banks,  as  heretofore,  and  $8,500  to  the  closure  of  the 
outlets  near  Point  Jefferson,  Lousiana. 

The  former  appropriations  are: 

By  act  approved  March  3,  IBSl ^5,000  00 

By  act  passed  August  2,  188a 5,000  00 

By  act  approved  July  5,  1884 5,000  00 

Amount  expended  to  June  30,  1985 14,875  68 

Money  statem&it. 

Amonnt  appropriated  by  sot  sppToved  July  5,  1884 (3,000  DO 

July  1,  I8BS,  amonnt  expended  during  fiscal  year,  exclnsiTe  of  ontatandiog 
liabilitioB  Jnly  1,  1884 4,B75  68 

Jnly  1, 1889,  amount  available 124  33 

{Amonnt  (eatiniatedl  required  for  completion  of  exiating  project 13,500  OO 
Amonnt  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 1887    13,500  00 
Submitted  In  compliance  with  i«qnirementa  of  section  3  of  river  and 
harbor  acta  of  1866  and  1867. 
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comfSRCiAL 

Durinz  the  flao&l  few  one  at«aii)l>o»l,  of  177  tooa  bniden,  uid  dratring  t^TMrf 
water,  plied  in  the  bajon  between  the  month  and  ft  point  200  miles  above^  auiitt 
fourteen  trips,  and  oanyiag  the  following  qaaatities  of  freight: 

Cotton bales..  15,(«» 

Cottoa>Med aacki..  id.M 

Staves number..  SO.M 

Cattlo head..    1,S» 

wlthretnm  freights  of  miaoellaneans  articles  and  supplies,  the  value  of  which  moM 
not  be  ascertained. 

The  bayou  was  navigable  from  November  until  June. 


mPROTEUENT  OF  TEMSAS  RIVER  AND  BAYOU  l^CON,  LOUISIAKi. 

The  Tensas  Kiver  baa  its  soarce  io  the  northeastern  part  of  Lonia- 
ana,  in  Iiake  Providence,  flows  in  a  southerly  direction,  and,  uDitiog 
with  the  Oaacbita  and  Little  rivers  at  Trinity,  La.,  the  three  form  the 
Black  River.  An  examination  of  the  stream  was  made  by  the  United 
States  in  1880,  upon  which  the  present  plan  of  improvement  was  basei 
The  project  contemplates  the  removal  of  snags,  logs,  and  leaniDf;  tim- 
ber obstructing  navigation  from  Dallas  to  the  mouth,  about  180  miles, 
at  an  estimated  cost  of  (23,000.  By  river  and  harbor  act  of  JalyS, 
1884,  Bayou  Macon  was  united  nnder  the  same  head  of  appropriation 
with  Tensas  Kiver.  This  bayon  rises  in  Desha  Oonnty,  Soutbpast- 
eni  Arkansas,  flows  in  a  southerly  direction,  entering  the  Tensas  Kirw 
about  40  miles  above  its  mouth. 

Ad  esamiuatiou  of  the  bayou  was  made  by  the  United  States  in  ISSO, 
upon  which  the  plan  of  improvement  is  based.  The  project  contem- 
plates the  removal  of  the  same  class  of  obstructions  as  tliose  in  Tensu 
Kiver  from  Floyd,  La,,  the  present  head  of  navigation,  to  it«  moQtb, 
about  130  mileo,  at  an  estimated  cost  of  $17,000.  Tbe  only  work  pren- 
ously  done  was  carried  on  during  1881  in  the  Tensas  River.  The  smiU 
amount  (13,000)  expended  during  that  season  benefited  navigation  toi 
limited  extent  by  the  removal  of  leaning  trees,  snags,  and  logs  as  far  as 
practicable  with  that  amount. 

The  work  during  tbe  fiscal  year  was  done  by  contraet.  But  onelnd 
was  received  (October  11, 1884),  of  which  the  following  is  an  abstract: 


So. 

MuuM  of  bidden. 

PrioeUd 

■ssjsnSL' 

tl£S 

Contract  was  entered  into  with  Measrs  Wooton  &  Broadwaj,  and 
work  was  begun  by  them  October  29,  1884,  and  completed  November 
28, 1884.  This  work  consisted  in  the  removal  of  all  trees,  logs,  stiags, 
and  wrecks  from  the  channel  and  leaning  trees  fVom  tbe  banks,  and 
disposal  of  them  so  as  not  again  to  become  obstructions.  The  work 
extended  from  the  mouth  up-stream  a  distance  of  281  miles. 

The  inspector  who  supervised  the  work  reports  the  following  aggre- 
gates: 1,033  utunips  ami  snags,  103  logs,  and  1  steamboat  wreck  wen 
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removed  from  the  channel,  and  114  leaning  trees  cut,  and  12  leaning 
trees  topped. 

No  work  has  yet  been  done  in  Bayoa  Macon,  as  the  fiindH  available 
for  last  xeason's  work  were  not  sufficient  to  ext«nd  it  into  that  stream. 
Tensas  Kiver  and  Bayou  Manoii  are  only  oavigable  during  higb  stages 
of  water  iu  the  Ouachita  Bivor,  and  the  worii  of  the  paat  season  ha« 
benefited  navigation  in  the  former  by  the  removal  of  oUstniutioos  from 
that  portion  of  the  atre-im  in  which  it  was  carried  on.  Tbis  work,  how- 
ever. Is  not  permanent,  as  new  obstructions  areadded  from  time  to  time, 
which  will  reqQJre  removal  in  the  interests  of  safe  navigation. 

Work  cannot  be  resumed  until  further  funds  are  available.  With 
the  appropriation  asked  for  the  fiscal  year  ending  June  30,  1887,  it  Is 
proposed  to  continue  the  removal  of  obstructions  from  the  channel  and 
banks  as  heretofore. 

If  the  whole  amount  asked  for  be  granted,  work  cau  be  prosecuted  in 
both  e' 


The  former  appropriations  are: 

Bf  Mt  approved  March  3,  laei $3,000  CO 

67  Mt  approved  July  5,  1W84 4,000  00 

AmooDt  expended  to  JuDe  30, 1685 6,9W  66 

Money  atatement. 

Amoont  appropiittted  by  act  Approved  July  5,  18H4 |4>0W  00 

Jul;  1,  IMHS.ainoDot  exp«Dded  during  Bs(:al;ear,exolosiveof  oaUtanding 
liabilities  July  I,  1864 3,9m  66 

July  1,18^,  ■mount  available 15  34 

fAinoaDt(«stimated)r«qnired  for  completion  of  esietiuK  project $33,000  00 
AmouDtthatcanbe  prontablyexpeDdedinfiacalyeareDdiuBjaDeSOjiee?     10,000  00 
Submitted  in  compllanee  with  requirements  of  Section  2  of  river  and 
hwbor  acts  of  1S66  and  IS6T. 


OOItMBRClAL  BTATIBTICS. 

DnrloK  the  fiscal  year  Tensas  River  and  Bayou  Macon  were  navlgablefrom  Novem* 
ber  to  July  1. 

Three  steamboats,  with  capacitiesof  H7,14n,and  191  toas,  respectively, and  drawing 
from  3t  to  &1  feet  of  water,  plied  in  these  streams,  carrying  the  followiufc  Oeigtkts! 

Cotton balM-     80,000 

Cotton-seed sacks..  100,000 


Return  flights,  estimated  value,  135,000. 

These  three  boats  averaged  twenty  irips  eticb,  »ome  of  them  extending  140 
above  the  mouth  of  Tensae  Biver  and  200  miles  above  mouth  of  Bayou  Haoon. 


U  to. 
IMPBOTEUEHT  OF  BAYOU  D'ARBOKNE,  LOUISIANA. 

Bayou  D'Arbonne  is  formed  by  the  junction  of  the  South,  Middle,  and 
Korth,  or  Corney  Branches,  near  Farmerville,  in  yorthern  Lonisiana. 
It  flows  iu  a  Boatbeasterly  direction,  and  enters  the  Ouachita  Biver  aboot 
6  miles  above  Monroe,  La. 

An  examination  and  survey  were  made  by  the  United  States  in  1S83, 
and  the  plan  of  improvement  is  based  apon  the  latter.  The  project 
S5  X 
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coiiteiD plates  the  removal  of  snags,  logs,  wrecks,  leaning  trees,  &&,  ob- 
structiDg  navigation  from  Stein's  Bluff  to  tbe  mouth,  a  distance  of  43^ 
miles,  at  an  e8timat«d  cost  of  |15,000.  The  first  appropriation  foi  the 
improvement  was  made  by  river  and  harbor  act  approved  July  a,  1884, 
15,000. 

The  work  during  the  past  season  vas  carried  on  by  contract.  Bidi 
were  opened  October  11, 1884,  and  tbe  following  is  an  abstract  of  tlu»e 
received : 


MoDiM  Of  bidden. 

Prices  bid 
pet  l(ne»r 

^™^.r^,k" 

"ssri" 

Wooton  i  Bro»il»«y 

...1    «,« 

i          '*"* 

NovHnber  1.1884. 

DwOBbMLlW. 

The  contract  was  awarded  to  Emmick  &  Fetth,  and  work  was  begna 
by  them  October  28, 1884,  and  completed  December  11, 1884.  This  work 
consisted  in  the  removal  of  all  trees,  logs,  snags,  and  wrecks  from  ibe 
channel,  and  leaning  trees  from  the  banks,  and  disposing  of  tlim  so 
that  they  would,  not  again  become  obstructions.  The  work  estewled 
A:om  the  mouth  up-stream  a  distance  of  22  miles,  4,143  feet. 

My  inspector  who  supervised  the  work  reports  tbe  following  aggre- 
gates: 

Three  tboDHaoA  onehnudred  and  erKhty -eight  nnsga,  7:25  logs,  364  Btnmps, 906  &Dui 
tKen,  III  rock  heaps,  1  fiHh-tra]>,  nod  it  ivreckn  removed  froai  cLsDDel ;  lit  overhuif- 
iQg  trees  cut,  aod  1,57U  feet  of  btiDli  cleared  of  brnxh  at  nioeteen  points. 

This  bayon,  like  the  other  tribntaries  of  Ouachita  Kiver,  !a  only  navi- 
gable during  high  stages  of  water  in  the  main  river.  The  work  of  tbe 
past  season  has  resulted  in  the  removal  of  obstructions  from  about  oiw- 
half  of  that  portion  of  tbe  stream  in  which  improvement  is  contemplated 
by  the  present  project.  The  navigation  of  this  part  of  the  stream  fau 
been  improved,  and  the  dangers  thereof  lessened,  by  the  removal  d 
these  obstructions.  The  work,  however,  is  not  permanent,  as  new  ob- 
structions are  added  from  time  to  time,  which  require  removal  in  tbe 
interests  of  safe  navigation.  During  the  coming  season  no  work  viU 
be  done,  as  no  funds  are  available  for  its  continnation.  With  tbe 
amount  asked  for  the  fiscal  year  ending  June  30,  1887,  it  is  proposed  to 
continue  the  removal  of  obstructions  to  navigation,  according  to  tbe 
project. 

Money  statement. 

Amoaat  approptlatod  by  act  approved  July  5,  1884 15,000  91 

Jnlvl,  18)^,  amounCexpended  daring  fiscal  year,  exolnvveof  ontatuidittg 
Uabllities,  July  1,1884 4,869  41 

Joly  1,1885,  MHO  not  available 130  9 

{AmoTint  fostiinated)  required  for  cumpletiQD  of  Biistlng  pr<y8ct 10,000  OB 
Amount  tbat  can  be  profitably  eipende<1  in  fiscal  yearendinKJone  30, 1887      !ii,OO0  OH 
Submitted  id  cumpliuncB  mitb  requirements  of  aeotion  ^of  river  vaA 
harbor  acts  of  1H66  and  1667. 

STATISTICS. 


of  125  tone  and  tbe  other  150  tons  borden,  and  drawing  4^  and  5  feet  of  water,  malt 
twentf-stx  trips  each,  carrying  tbe  foUowiog  freight* : 

Cotton - balM..      8.M"| 

Return  freights,  eatiroated  volne •IS.VB 
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IMPEOVEMENT  OF  YAZOO  RIVEE,  MISSISSIPPI. 

The  Yazoo  River  is  formed  by  the  jaDction  of  the  Yallabnsha  and 
Tallahatchec  Rivers,  hi  Le  Flore  County,  Mississippi;  it  is  alioat  264 
miles  iu  length,  flows  in  a  general  8ontbwest«rly  direction  through  one 
of  the  rielicst  sections  of  country  in  the  South,  and  enters  tlie  Missis- 
sippi River  9  miles  above  Vicksburg. 

An  examination  of  the  wrecks  of  gnnboat«,  steamers,  and  other  ob- 
structions placed  iu  the  river  daring  the  late  war  was  made  by  the 
Unitetl  States  iu  1873,  and  a  simitar  examination,  which  included  the 
natnral  obstriietious  to  uavigation,  was  made  in  1874.  The  project  for 
the  improvemeut  contemplated  the  removal  of  wrecks,  snags,  logs, 
overhanging  timber,  &c.,  obstructing  navigation  throngliout  the  entire 
length  of  the  stream.  The  w  ork,  however,  cannot  be  permanent.  New 
obstructions,  caused  by  floods,  caving  banks,  &c.,  are  bronglit  into  the 
river  each  year,  and  reqnire  removal  to  render  navigation  safe ;  conse> 
quently  uo  detailed  estimates  for  the  permauent  improvement  of  the 
river  have  been  submitted. 

Eleven  wrecks  of  steamers,  sunk  during  the  late  war,  were  removed 
by  contract  during  the  season  of  1873-'74.  During  1875  and  1877  the 
United  States  snag-boat  O.  G.  Wagner  was  employed  in  removing 
wrecks  and  other  obstructi^ms.  In  October,  1879,  the  snjfg-boat  John 
E.  Meigs  was  completed,  and  the  principal  work  of  improvement  since 
that  time  has  been  carried  on  with  this  snag-lioat.  The  results  of  the 
work  heretofore  done  are  marked.  The  large  number  of  wrecks  and  a 
great  many  natural  obstructions,  which  limited  the  navigable  season, 
have  been  removed,  and  the  river  is  now  navigable  throughout  the 
year. 

During  the  past  season  the  United  States  snag-boat  John  R.  Mei$ 


after  undergoing  some  necessary  repairs  at  Memphis,  Tenn,,  began 
"     ■    nb(    -■'■""■'      ■  ■  •  ■■        '     ■■■      .  •   . 


op- 


erations September  18, 1884,  which  were  continued  without  interruptio 
nntil  November  1, 1884,  when  the  boat  was  transferred  to  the  Talla- 
hatcbee  River.  Returning  to  the  Yazoo,  December  9,  work  was  contin- 
ned  until  the  1st  of  January,  1885,  when,  the  water  having  reached  a 
Rtage  too  high  to  continne  effective  work  in  that  stream,  the  boat  was 
transferred  to  the  Big  Sunflower  River. 
The  tbilowing  obstructions  were  removed: 

SnagB  removed  from  chaimel {^ 

Piojectiog  shore  auaga  cut .. 331 

Stampa  out  and  nimoved 33 

Overbanf^mg  trees  oat 1,773 

Jama  removed 6 

Steamboat  wreoka  removed. .... ,. . .. ' 1 

Assistance  was  rendered  three  steamers,  which  grounded  at  different 
times  iu  such  matiuer  as  to  oDstrnct  navigation. 

For  details  of  the  operations  of  the  Meigs  I  would  call  attention  to 
the  report  of  Capt.  P.  R.  Starr,  eubmitted  herewith. 

The  work  during  the  past  season  extended  over  the  entire  river,  from 
the  mouth  to  the  head,  and  the  removal  of  the  obstrnctions  greatly  im- 
proved low-water  navigation ;  in  some  places  the  depth  of  water  being 
increased  from  2^  to  4  feet.  The  steamboat  masters, and  pilots  are 
ananimous  in  acknowledging  the  sabstantial  benefits  to  navigation  re- 
anlting  from  last  season's  work,  and  the  efScient  manner  in  which  it  was 
acoompliahed.     The  improvement,  however,  is  not  penuaneut,  for  vari- 
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OQA  reasons  given  above,  and  annoal  appropriations  will  be  required  in 
order  to  preserve  and  improve  tbe  navigation  of  the  river.  Theamooot 
available  for  the  next  fiscal  year  will  be  iieede«l  for  the  care  and  prestt- 
Tatioii  of  the  United  States  property  belonging  to  this  improvement, 
hence  work  on  the  river  cannot  be  reanmed  before  a  new  appropriation 
beconiect  available. 

With  the  amount  asked  for  the  fiscal  year  ending  .Tune  30,  1887,  it  it 
proposed  to  continue  the  removal  of  obstractions  to  navigatioii,  bj 
means  of  shore  parties  and  the  snag-boat  John  K.  Meipe,  as  heretofore, 
^his  snag-boat  has  been  in  service  since  October,  1879,  and  has  sna- 
iained  the  wear  and  injuries  incident  to  snag  boat  service  dnriDg  this 
time.  Owing  to  the  lateness  of  the  working  season  when  the  last  ap- 
propriation liecame  available,  it  was  decided  to  make  only  such  minoT 
repairs  as  were  absolutely  uecessary  before  sending  the  boat  to  the 
Yazoo.  Several  new  plates  are  now  required  for  the  iron  hull  and  deck, 
the  boilers  and  machinery  must  be  overhauled  and  repaired,  the  wooden 
lower  deck  and  boiler  deck  refjuire  repairs  and  calking,  and  the  vbolt 
boat  should  be  re))aiute(l,  &g.  It  is  estimated  that  the  necessaiy  re- 
pairs will  cost  $6,500.  The  estimated  cost  of  operating  the  snag-boit 
in  the  river  for  eight  months  is  (19,500. 

The  former  appropriations  are  as  follows : 
Bj  act  apjiroved  Murcli  3,  187:),  applieil  to  the  removal  of  eleven  wrecks, 

sunk  io  the  atraatu  (lurio)!  tba  late  war $40,00)00 

Bj  act  approved  March  3,  IS75 I2,0(»« 

By  act  approved  AuRust  H,  1876 15,(»0» 

By  act  approved  June  18,  187d 3&.0M  * 

By  act  approved  March  3,  IHJ9 IS.OWOe 

By  act  approved  June  14.1880 13.000  CO 

By  act  Hpprnvpd  March  3.  lt»l 6.0O0W 

ByactpaHaedAagtista,  18*2 8. MO  It 

By  act  appro  veil  July  5,  1884 lO.OWDO 

AmouDt  expended  to  June  30,  18S!- 141,7519 

Moneg  statement. 

July  t,  1884,  amoDDt  available |301  U 

Amonnt  appropriated  by  act  approved  July  5,  1884 lO.OOOO* 

10,301  IS 
Jalvl.  18H5,  amODDt  expended dnrioRflBoal  year, exclnaiveofontaUodiDg 
liabilitiea  July  1,  1884 fl.OMTl 

Jnly  1, 18te,  amount  available l,HA  C 

l  Amounttbatcan  be  profitably  expended  iuB»oalyearendiDKJiuie30,lH87    30,000  n 
3  gnbmitt«d  in  compliance  with  requirementa  of  section  8  of  riTer  and 
(      harbor  acts  of  1866  and  1867. 


REPOBT  OF  CAPTAIN  p.  R.  BTARK. 

United  States  Snaq-boat  John  K.  Msioa, 

PicMHrg,  Mil.,  FOnwj  &,  ISCS. 
Captaih  ;  I  have  the  honor  to  submit  the  following  report  of  opetationa  of  the  UBiMd 
Stulea  Buag-boat  John  R.  Meiga,  in  Yazoo  Kiver,  from  September  18  to  Novembri  1. 
1684,  and  from  the  9tb  lo  tbe  31et  of  December,  188-1.  On  the  37  th  of  An^nst.  IrjU,  I  ■*- 
oeived  orders  from  you  at  Mompbia,  Trnu.,  to  take  oommand  of  tbe  Meiga,  then  l^iif 
at  Memphis,  and  to  examine  tbe  boat  and  report  to  yon  the  repairs  required  to  pat 
her  io  working  couditioo.  I  made  the  exaiuination  and  reported  the  repaira  aW- 
lately  necCBSary.  Ou  recuiviug  tnatnictioos  from  you  to  repair  and  bring  the  boat  te 
Yicksburg,  the  necessftry  mechanics  vrero  hired,  part  of  screw  engaged, and  therepiin 
rapidly  pushed  to  completion.  On  tbe  13th  of  September,  1881,  the  boat  left  M«» 
phis  for  Vicksbarg,  arriving  at  the  latter  place  September  16.     Oaring  reoeived  jobi 
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flnal  JDatruotioDS  as  to  tbe  work  to  be  done,  I  easBged  the  remainder  of  the  crew  and 
left  TicksbarK  September  18 ;  entered  the  Ybzoo  Kiver  and  commenced  work  the  same 
day.  I  fouad  the  river  at  a  low  stage  and  iu  coed  condition  for  lenjoving  snags,  aa 
Uie;  conld  he  taken  directly  from  tbe  bottom  of  the  stream.  The  greater  part  of  the 
obstrootions  were  entirely  out  of  algbt,  and  could  only  he  found  by  dragging  with 
the  drag-chain.  Tbe  wok  was  conGned  to  the  bed  vf  tbe  river,  except  in  places 
where  trees  and  shore  anags  were  actnally  in  the  way  of  low- water  navigation; 
cleaning  out  the  channel  so  as  to  give  fully  3  feet  of  water  on  all  bars  and  crossiDgs 
u  we  went  up.  On  September  ^iO,  when  witbln  a  short  distauce  of  Yazoo  City,  I  re- 
ceived a  very  earnest  request  Trom  Capt.  T.  B.  Suiilh,  of  the  steamer  Katie  Robbins, 
Capt.  Marcy  Johnson,  of  the  eteaoier  Le  Flore,  and  B.  C.  Carroll,  snperintendent  of 
the  P.  Line  steamers,  that  I  should  go  up  to  the  wrei;k  of  tbe  steamer  Carrie  Hogan, 
which  was  lying  directly  across  the  cbannol  and  on  account  of  the  low  stage  of  wa(qr 
was  a  serious  obstruction  to  passing  boats.  Tbe  Huigs  was  at  once  moved  up  to  the 
wreck,  which  extended  fully  twotbirds  of  the  distance  across  the  river,  with  nn- 
merons  snags  opposite  and  only  30  inches  of  water  over  the  wreck.  All  the  snags  in  the 
vicinity  were  hrst  pulled,  and  then  tbe  wreck  torn  up,  and  tbe  greater  part  of  it 
pnlled  ont  ou  tbe  bank,  making  a  good  channel  with  fully  7  feet  of  water.  I 
then  worked  on  np  the  river  removing  obstructions  from  the  channel  only,  not  having 
snfflclent  force  to  work  both  the  boat  and  a  shore  party  at  the  same  time.  The  river 
from  the  foot  to  bead  of  Honey  Island,  a  distance  of  some  60  miles,  was  in  a  very 
bad  condition,  no  work  having  been  done  there  for  several  years.  This  part  of  the 
river  is  very  crooked  and  narrow,  with  short  bends  obstructed  hy  leaning  trees  and 
many  logs  and  snags  in  the  channel.  Tbe  points  were  also  covered  with  trees  and 
■bore  snags.  The  worst  obstructions  were  where  trees  singly  and  then  again  from 
three  to  four  to  as  many  as  ten  or  fifteen  slide  into  the  river,  in  many  places  remain- 
ing standing  as  erect  as  they  were  on  the  bank,  with  so  much  sediment  cliuging  to 
the  roots  that  it  was  almost  impossible  to  pntl  tbem  out. 

On  October  9,  when  above  Silent  Shade,  the  steam  irading-boat  Arkansas  City  ran 
on  a  log  and  was  leaking  badly,  with  no  means  of  getting  o IT.  At  the  request  of  Cap* 
tain  Cook,  her  owner,  ll>acke'd  down  after  dark,  a  distance  of  4  miles,  and  palled  her 
off.  At  Upper  Gold  Dust  Bar,  October  27,  the  steamer  Le  Flore  got  agnnind,  broke 
ber  capstan,  and  could  not  get  over  the  bar.  The  MeigH  went  to  her  assistance,  and 
palled  her  off  tbe  bar  after  working  seven  hoars.  Ou  sounding  I  found  only  30  inches 
of  water  on  tbe  bar,  and  the  channel  full  of  logs.     Work  was  immediat«ly  begun  with 

^L  -  J chain,  and  numerona  logs  and  suags  removed,  making  a  good  channel  with 

water.  At  French  Bend  Bar,  or  wreck  of  the  steamer  Mary  E.  Keene,  I 
found  it  very  diffl cult  for  the  boat  to  pass,  as  thewteck  was  lying  directly  in  the  bend 
of  the  river,  which  makes  a  very  short  turn  to  the  right,  with  the  point  of  a  sand-bar 
exteuding  out  towards  the  middle  of  the  wreck,  and  at  a  tow  stage  of  water  the 
width  of  ihe  river  ^om  the  point  of  tbe  sand-bar  to  tbe  wreck  was  only  45  feet,  and 
only  33  inches  of  water  in  the  channel  above  the  wreck.  Having  no  explosives,  with-  . 
oat  which  nothing  effeotive  cau  be  done  towards  removing  this  obstraclion,  we  did 
not  n-ork  on  tbe  wreck,  but  pulled  several  large  saags  in  the  vicinity  of  it.  T  think, 
with  tbe  aid  of  a  diver  and  explosives,  that  the  entire  wreck  could  easily  be  removed, 
and  its  removal  would  greatly  benefit  navigation,  as  tbe  bend  would  then  wash  ont 
uid  make  a  better  ahannel  for  passing  boati. 

We  arrived  at  Qreeawood  October  30.  and,  after  making  some  needed  repairs  to  the 
machinery,  entered  tbe  Tallahatohee  River.  On  December  S I  received  your  letter 
of  the  5tb  with  orders  to  return  to  tbe  Yazoo  River  and  resume  work  in  that  stream, 
vhich  was  done.  We  commenced  work  at  tbe  mooth  of  the  Tallahatchee,  and  oon- 
tinaed  the  same  down-stream  until  the  I3tb,  when,  receiving  a  letter  from  Capt.  T.  R. 
Smith,  of  tbe  steamer  Katie  Rabbins,  aekiug  that  work  be  done  between  tbeliead  of 
Hone;  Island  and  Rose  Bank,  as  the  snags  and  logs  were  so  numerous  that  boats  bad 
great  difficulty  in  getting  along,  the  b<»it  was  at  once  moved  down  to  tbe  head  of 
the  ieland  and  worked  up  to  Rose  Bank,  tboroaghly  cleaningout  all  channel  obstrne- 
tioas,  and  then  commenced  cutting  leaning  trees  and  shore  snags  on  all  points  and 
beads.  On  the  S5th  of  December  I  received  a  request  from  Capt.  Frank  Beck,  of  the 
■nnken  steamer  Le  Flore,  for  assistaDoe  in  raising  his  boat,  and  accordingly  proceeded 
down  to  the  snuken  steamer  and  worked  the  remainder  of  the  day,  but,  as  the  river 
wa«  rising  rapidly,  conld  do  no  good,  and  returned  up  the  river  to  Liverpool,  catting 
■tamps  and  feaolng  trees.  On  the  night  of  December  'J7  the  F.  Line  steamer  De 
Smet,  white  coming  down  the  river  with  a  load  of  cotton,  ran  on  a  mud  lump  and  got 
badly  aground.  Her  captain  sent  for  assistance,  and,  getting  np-stream  at  10  o'clock 
at  night,  we  proceeded  down  the  river  one-half  mile,  and  succeeded  in  pulliug  her 
off.  Working  on  down  the  river,  which  was  rising  rapidly,  we  arrived  at  the  mouth 
of  Big  Banflower  River  Drcember  30.  Ou  the  31st  you  visited  the  boat  and  gave  me 
inatmotloDs  to  enter  tbe  Big  Sunflower  River,  and  commence  work  January  1,  li$fi. 
Having  but  a  limited  appropriation  to  work  with,  and  fully  appreciating  the  impor- 
tanee  of  poshing  the  work  as  rapidly  as  possible,  in  order  to  clear  ont  a  loir-water 
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obannel  the  full  loiigtb  of  the  Yazoo  River,  I  did  not  do  any  work  on  the  shore  m  a; 
way  up  the  river,  i^ioept  in  places  where  it  was  absolutely  necessary.  Slioitlj  iRn 
my  return  from  the  Talljihatchee  River  the  Yazoo  Kiver  began  to  riee,  and  xakiM 
do  but  tittle  at  pulling  snags,  but  cnt  all  the  leaulug  trees  on  points  and  in  bnda 
where  required. 

I  would  ruHpectfnlly  suggest  in  future  opprationH  ia  this  river  that  a  eulliuepmy 
of  ei(;ht  or  t^n  labort^rs  be  sent  ahead  of  the  boat  to  cut  trees,  stuuipft,  and  ebon 
anags.  All  the  trees  which  fait  into  the  river  cao  then  be  picked  np  by  theboilu 
it  moTes  up-atream.  The  time  thus  saved  will  ninre  than  compensate  for  the  eoA  d 
additional  labor,  as  the  boat  will  not  have  to  stop  and  cut  tlie  trees  and  aftettrit 

Sick  them  up.  The  river  is  of  such  nature  that  even  if  thoroughly  cleaned  ifUrllx 
rst  rise  aod  full  there  will  bejuai  as  many  new  obstructious.  Trees  are  conaintlj' 
sliding  iuto  the  river,  banks  washing  away  and  exposing  lo^  and  stninps  Ihit  biit 
to  be  removed  from  time  to  time.  Hauy  of  the  trees  which  fall  into  the  rivpr  u«oit 
pecan,  X'lm,  and  sycamore,  irhich  sink  where  they  fall.  To  permanently  d'lr  tin 
river  of  all  oWructious  ia  Impnasible,  but  four  or  more  months'  work  iu  eaclij«*r 
will  greaily  improve  its  navigation.  The  principal  points  at  which  work  bu re- 
quired and  piirforraed  were  »a  follows:  HttyneH'  Blnff,  Little  Deer  Creek,  Snoflovr 
Bend,  the  Narrows,  Browa'a  Bar.  Belle  Yazoo.  Woodstock  Reach,  Annadal«,  OKhPi 
Creek,  Stella  Oin,  Stella,  Shojt  Cruvk,  Phillip's,  wruck  of  steamvr  Cnrri«  Hi'^sn, 
Hine's,  Lodi,  HidI,  WiMorness,  Bermuda,  Silver  City,  Spriogwood,  Gum  Bayon.  Df* 
Drop,  Stewart's,  Tuckaho,  Winter  Quarters,  Looses  Level,  Devil's  Race-TrKt.  Hiy 
dom  Shot,  Perkins*,  Just  Over,  Idlewild,  Huntsfleld,  Westover  Gin,  Montg«Mrj 
Point,  Salt  Point,  Gagls  Lake  LaiiiliuL;*  Glinorie's.  Gold  Dust,  Eagin  Bend,  brad  J 
Honey  Island,  Rose  Bank.  French  Bend,  Water  Front,  aud  Double  Oaks.  Thewttl 
number  of  miles  run  in  Yazoo  River  was  516.  The  following  isa  suiumarj'oftlte 
work  done : 

Snags  pulled  nud  deslroyed ,, S58 

Shore  snags  out  and  destroyed. 3R 

Stumps  cut  and  destroyed fl 

Trees  cut i.TJJ 

Jams  removed ( 

Steamboat  wrecks  removed I 

Eilta  cuts  made 1,831 

Totalnumber  of  cuts  made 5,41' 

Assistance  was  rendored  to  three  steamboats  which  had  grounded  and  wen  at- 
Btructiug  uavij^niiou. 

Very  respectfully,  your  obedient  servant, 

P.  R.  Staro, 
Captain  Snag-boat  Jokm  R.  Mtift. 
'    CapL  Eric  Bkrolavd, 

Corpi  of  Fugineert,  U.  3.  A.  , 


Durtug  the  past  fiscal  year  six  steamboats  plied  in  this  stream,  drawing  from  4  lol 
feet  of  water,  and  with  carrying  capacities  for  from  ti.'>0  to  2,000  baleHof  cotloo.  The 
river  wus  navigable  the  entire  year,  and  the  boats  made  one  hundred  and  seiepty-on 
trips,  or  an  average  of  over  twenty-eight  trips  for  each  boat  from  Vicksl>utf  to  tbe 
head  of  the  river. 

The  following  fniigbts  were  carried  : 

Cotton bales..       W.SM 

Cotton-seed sacks..       W.M 

Staves numbers..       M.lM 

Return  freights,  estimated  value |1,:&',«* 

In  addition  to  the  above,  a  large  quantity  of  timbecand  a  few  cattle  and  linift  "^ 
boats  uavigating  the  Big  Sundower  aud  Tallahatobee  rivers  and  other  tribntaiit* 
pass  up  and  down  this  stream. 

The  seasons  of  It&i-'S'J,  18«t-''^4,  and  19d4-'(K  were  all  overflow  years,  and  the  cp 
and  return  freights  much  lessened  by  this  cause.  It  is  estimated  that  (he  crop* « 
ISfiVde  will  exceed  any  df  the  above  years  fully  -Jo  per  cent.,  aud  the  return  frrigbt* 
be  corn's [Kindingly  increased. 

Five  thousand  live  hundred  bales  of  cotton  were  sh[p{>ed  from  Yskoo  City  ty  nil- 
roadlost  season,  which,  with  the  retnm  freights  by  railroad  to  that  point,  sre  DM 
included  in  tLe  above  statistics. 


Digitized  ..Google 


APPENDIX   U REPORT    OF   CAPTAIN    BERQLAKD.  1511 

U  la. 

raPROVEMENT  OP  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

This  rirer  has  its  source  at  Mad  Lake,  Coahoma  County,  Miasiaaippi, 
near  vhat  is  known  as  Horseshoe  Bend  on  the  Mississippi  Birer,  flows 
in  a  Bontlierly  direction,  and  enters  the  Yazoo  River  about  55  miles 
above  the  mouth  of  the  latter.  During  extreme  high-water  it  is  navi- 
gable as  high  up  as  Clark^dale,  Miss.,  280  miles  from  the  mouth.  Pais- 
onia.  Miss.,  144  mites  from  the  mouth,  is  ordinarily  considered  the 
head  of  low-water  uavigatiou. 

An  examinatiou  wa^  made  by  the  United  States  in  1878,  and  the  plan 
adopted  for  tbe  improvement  cooaisted  iu  building  ordinary  wing-dama, 
to  scsour  a  chauael  of  from  3  feet  to  40  inches  depth,  at  points  where 
necessary,  and  the  removal  of  snags,  sunken  logs,  and  leaaing  timber 
obHtractiug  navigation.  At  an  estimated  cost  of  $66,000. 

Work  WHS  begun  in  1879  and  the  navigation  of  tbe  stream  has  been 
greatly  improved  by  the  removal  of  snags,  logs,  and  leaning  timber, 
and  by  deepening  the  water  over  shoal  jilaces  by  meansof  wiug-dams. 
The  following  statement,  obtained  from  the  officers  of  tbe  boats  navi- 
gating tbe  river,  shows  to  what  extent  the  navigatiou  has  been  im- 
proved : 

In  1379  a  boat  could  not  iDake  a  trip  under  ioa  iletya,  and  often  fifteoa  dayx.  It  is 
Dot  a  diSicnIt  matter  at  tbe  )irei*ent  time  to  make  a  trip  in  Mix  days  at  its  lowest 
stages.  For  inAtaoce,  on  Olipliant'a  Bar,  in  \87'J,  there  were  lint  18  or  20  inches  od 
tbecrossiuKN  (II  in  all).  Duriug  the  low-water  seasoti  of  18frl,  atuo  time  wax  tbare 
lees  than  33  inclien  on  tbe  same,  and  on  some  of  them  :)  feet  large.  We  anticipate  no 
trouble  from  that  point  in  the  future. 

The  appropriations  have  been  as  follows: 

By  act  approved  Marcb  3,  ltff9 (20,000  00 

By  act  approved  Jnne  H,  18S0 8,000  00 

By  act  approved  March  :t,  Hdl 4,000  00 

By  act  pasaeil  Ancusta,  18S« 5,000  00 

By  act  approved  July  o,  \H>H 5,000  00 

TheamuuDteEpundedIoJuuo30,  tSSo,  is 41,954  63 

During  the  fiscal  year  ending  Jane  30, 1885,  work  has  been  carried 
on  as  follows : 

A  light  draught  steamboat  was  chartered  and  work  begun  in  the 
river  October  12,  18S4,and  continued  nnder  the  superintendence  of  Mr. 
Charles  W.  Pbifer,  until  December  31,  1884,  when  the  boat  was  dls- 
chargeti,  having  accomplished  the  following  work  during  the  season: 
Wing-dams  of  timber,  logs,  au'l  brush  were  built  at  Oliphant'sBar,CalIao, 
Woodbnrn,  Johnsonville,  and  Hollywootl,  aggregating  over  2,500  feet 
in  length,  and  an  average  increased  depth  of  2  fe^t  secured  at  these 
places.  A  nunibor  of  old  dams  were  repaire<]',  332  logs  and  69  snugs 
were  removfcd  from  tlie  cbaunel,  and  70  overhanging  trees  cut  from  the 
hanks. 

The  wing-dams  built  and  repaired  last  autumn  have  stood  well  dur- 
ing the  recent  high-water  sexsoti,  and  ure  now  in  good  condition  to  main- 
tain a  sufficient  channel  during  tlie  appnmching  low-water  season. 

Attention  is  ro8i>ectfuny  invited  to  the  report  of  Mr.  Charles  W, 
Phifer  submitted  herewiih. 

The  United  States  snag-boat  John  K.  Meigs  was  transferred  from 
the  Ya^oo  to  this  river  January  1,  1885,  and  continued  work  until  the 
18th  of  January,  removing  32  snags  and  2  jams,  cutting  45  projecting 
shore  snags,  96  stumps,  and  1,585  overhanging  trees,  and  deadening  5 
trees.    Although  the  river  is  now  in  fair  condition,  tbe  suspension  of 
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work  (luring  this  summer,  owing  to  lack  of  fonda  for  continaingtbe  im- 
provement, will  necessitate  a  greater  expenditore  daring  the  fiscal  year 
ending  JnneSO,  IS87,  as  owing  to  sliding  and  caving  banks  and  forma- 
tion' of  new  bars  oew  obstracttons  to  navigation  are  added  fh>in  tine 
to  time. 

Witb  the  amount  asked  for  tbe  flecal  year  endiDg  Jnoe  30,  1887,  it  is 
proposed  to  continue  the  removal  of  snags,  loga,  and  overbanging  trees 
obstructing  navigation,  and  the  coustructioD  and  repair  of  wing-danu 
where  required. 

Money  statement. 

Jalyl,  1884,  amount  Available $1,893  56 

Amouut  apprupriated  ti;  act  approved  July  5,  1864 5,000  Ol 

6,89356 
JdIv  1,  18K>,  amoant  expended  daring  fiscal  year,exoliMivo  of  ODtstkoduie 

liabilities  July  1, 1884 6,848» 

July  1,  1885,  amount  available IhX 

(Amonnt  (eatiniated)  required  for  completion  of  existing  project 24,01%  OU 

Amonut  tbat  can  lie  profitably  expended  in  flscal  jear  end  ins  June  30, 1687  15, 000  W 
Submitted  in  compliance  wiib  requiremente  of  anction  ?of  river  and 
harbor  acts  of  1866  and  1867. 


a  W.  PHIFKII,  §nPEItINTBKDKirr. 

TiCKSBUna,  Miss.,  Januarg  1,  isas. 

CaPTaIM  :  I  bdve  tbe  honor  to  make  the  folJowing  report  of  tbe  operations  ranieJ 
on  nnder  yoar  inBtmctiona  on  tbe  Big  Snaflower  River,  Miaaiaaippi,  dnring  the  aeMUl 
of  1884:  Purannnt  to  inatructiona  received  from  yon  ou  the  15tli  Ocrober,  1  left  Vkk*- 
hoTg  on  thnt  day  at  6  o'clock  p.  m..  on  the  regular  packet  Tribatary,  and  i««cbed  the 
foot  of  Olipbant'e  Bar  at  10  o'clock  on  tbe  following  day,  where  1  found  tha  steaatr 
Heatllight,  chartered  by  you  for  work  on  the  river,  in  charge  of  Captain  Smith,  whi 
bad  commeoced  the  conatruction  of  a  lumber  wing-dam  at  thia  poiut-  Am  I  did  Mt 
approve  of  the  locality,  I  alopped  tbe  work  and  moved  all  handa  and  tbe  boat  11  miki 
up  the  river,  where  I  made  a  close  lumber  dam,  184  feet  in  length,  acroaa  the  bai  <n 
iniich  tbe  average  depth  of  water  waa  22  incbea.  In  oonatrnoting  thia  d&m  1  dma 
piles  8  to  10  feet  deep  and  8  fuet  apart  into  tbe  bed  of  tbe  river,  wbioh  waa  c(»npcaad 
of  mud  and  aand.  To  thoHe  pilea  I  faatened  with  apikea  heavy  stringers,  and  tba 
nailed  to  the  atdngera  3-inch  cypreaa  boarda,  driven  by  band  about  3  feet  into  tk 
aand.  Tbiadam  waa  finished  on  ibe  I8th.  Ilben  placed  brnrb  above  it  to  broakaan*' 
what  tbe  force  of  the  current  and  to  catch  the  aand  and  floating  dSbrix.  About  U* 
feet  below,  and  almost  parallel  with  dam  No.  1,  I  built  ODother  aimilar  in  evi4 
respect.  This  dam  was  completed  on  the  21at.  Next  I  bnilt  a  dam  of  broah  ovcf  Iff 
yaTds  above,  on  the  opposite  aide  or  right  bank  of  the  river.  This  wna  construetel 
by  driving  piling  as  uanal  about  t!  feet  apart,  and  filliuj;  in  above  it  with  a  quoniitT 
of  bnub  well  trodden  down  and  kept  in  place  by  weighting  it  with  heavy  loptt 
■yoomore,  pecan,  and  other  such  heavy  Itmber  as  would  sink  in  the  water.  This  dsB 
Is  180  feet  in  length,  and  I  believe  it  will  be  as  effective  and  permanent  as  if  madsif 
Inmber.  Itwaa  completed  outbe33d.  I  then  movedupSmiles  toHcCormick'sCn*- 
log,  to  tbe  head  of  the  bar,  and  made  a  dam  235  feet  in  length,  which  I  bailt  ofpiliaf 
alone,  6  by  J  iuchea  and  10  feet  in  length ;  Ihis  I  conaider  stronger  tbau  those  pivn- 
onely  bvtlt,  though  requiring  more  lumber. 

Thia  work  was  completed  on  the  24th.  After  thia  I  repaired  three  old  dams,  aadlr 
in  need  of  it,  and  wliioh  I  think  are  now  permanent.  Being  informed  by  the  mat* 
of  the  Tributary  that  it  was  no  longer  posaible  for  boats  to  pass  over  the  aboali  i< 
Callao,  at  his  solicitation  T  left  Ollphant'a  Bar  on  tbe  ii5tb  with  the  intention  of  in- 
proving  the  navigation  of  the  river  at  tbat  point.  Arrivingat  Callao  on  the  Sfilk 
work  was  at  once  commenced  by  driving  piling  for  a  wing-dam  into  a  bard  sand-U). 
Tbe  work  progresaed  slowly  ou  account  of  insufficient  labor  aud  the  want  of  convw- 
ieat  material  to  complete  it  according  to  the  plan  1  hod  proposed.  Several  bnaka 
were  made  in  the  work  which  took  time  to  repair,  and  the  brnah  with  wblcb  i^ 
Inforoed  it  was  difficult  to  obtain.  Therefore,  I  failed  to  complete  the  dam  anti]  S*- 
vember  5.  Tbe  water  over  tbe  shoals,  in  tbe  deepest  places,  was  'ii  inches  wbea  «m 
began  the  work,  and  after  bnilding  225  feet  of  lumber  dam  I  reasonably  expected  a 
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cain  of  12  lochM  more.  This,  however,  was  not  the  caae,  so  I  built  another  dam  180 
net  above,  960  feet  in  length,  of  logs  and  brush ;  also  pulled  ia  with  the  ttoat's  oap- 
etao  several  sjoamoie  and  locust  trees,  which  saok  readily,  thuH  forming  a  solid  and 
BDbetaDtial  wnrk,  not  easily  carried  away  by  the  oarreot.  Upon  its  completion  on 
the  Ilth  of  November  I  took  aoundiugB  and  foniid  1  bad  an  increased  averaj^e  depth 
of  3  feet,  which  has  by  this  time,  in  all  probability,  a  ((reater  depth.  On  the  12th  I 
steamed  ap  to  Woodbum.  En  route  1  removed  tbree  logs  and  four  enags,  which  be- 
fore had  serioimly  impeded  the  passage  of  boats.  AtWoodbiirn  I  bnilt  a  dam  of  Inra- 
bet,  TO  feet  in  length,  on  ihe  right  bank  of  the  river,  and  one  60  yarda  above,  on  the 
left  bank,  of  logs  and  bmsh.  The  average  depth  of  water  on  the  bar  before  the 
'work  WM  done  was  lU  inches ;  now  there  in  a,  depth  of  3|  feet  and  a  good  channel. 
From  Woodbnro  I  proceeded  to  Johusonville,  16  miles  above,  removing  43  logs  and 
■nags  whose  average  diameter  naa  'H  feet  and  length  abont  tiO  feet.  Two  miles  below 
JohnsoDvilte  there  is  a  bar  over  which  1  made  a  iliim  IGO  feet  long  of  fallen  trees  and 
brneb,  pulled  by  capstan  into  the  river.  Another  similar  dam  wsamnde  180  feet  above, 
SOQ  feet  in  length,  from  which  reunited  an  increased  depth  of  42  inches.  At  Vining's, 
Bojer's  Mill,  Hainy  Day,  and  King's  Placu  1  removed  altogether  27  logs  and  32  snags. 
At  Holly  Bay  I  removed  two  large  logs  3  feet  in  diameter.  On  the  lat  of  December 
1  left  Holly  Bay  and  moved  down  the  river  to  Hollywood,  Captain  Red's  place,  wbeiB 
I  found  it  necessary  to  build  two  wing-dams,  each  160  feet  in  length.  Host  of  the 
lumber  with  which  you  had  provided  me  being  expended,  1  made  the  dams  of  logs  and 
brnsb  pnlled  into  tbe  river  with  the  capstan.  When  completed  there  was  an  aver- 
age depth  of  40  inches.     Previously  there  were 33  inches  over  these  shoals. 

Supposing,  from  your  instructions,  that  the  manner  of  improving  this  river  de- 
pended much  upon  circumstances,  tbe  prime  object  being  to  expend  the  small  appro- 
priation  to  the  best  ad  ventage,  I  Ibougbt  it  proper  to  devote  the  unexpended  ha  1buc« 
to  tbe  cutting  of  timber  and  the  removal  of  logs,  snags,  drift,  and  similar  obstrnction 
from  the  river.  From  December  I  to  December  16  I  removed  260  sunken  logs  and  36 
dangerous  snags,  besides  cutting  69  trees  that  were  liable  to  fall  at  any  time  into  the 
river.  When  engaged  on  this  work  1  learned  from  a  Vicksburg  paper  that  the  steamer 
Tributary  hsd  "f^ot  aground"  on  the  upper  bar  at  Olipbant's  or  McCormlcli's  Cross- 
ing, on  her  last  tnp.  I  started  Immediately  for  that  point,  and  on  arriving  there  fonnd 
34  feet  all  over  the  bar.     The  master  informed  me  by  letter,  which  I  forwarded  to 

f'on,  that  his  l>oat  was  drawing  4  feet  and  was  overloaded.  While  aground  his  boat 
ay  across  Ihe  channel,  which  caused  the  sand  to  hank  up  on  the  lower  side,  forming 
a  bar  in  the  middle  of  tbe  channel  below  her.  In  order  to  lemove  Ibis  I  expended 
the  lumber  I  bad  reserved  for  repairs  of  old  works  by  building  in  the  usual  way  an- 
other dam,  190  feet  long.     This  work  was  completed  on  the  lUth  of  December. 

Several  steamboat  men  have  expressed  themselves  aa  being  highly  gratified  at  the 
HDccessful  result  and  seeming  permanency  of  the  works  on  this  river,  which  compli- 
ment I  consider  graceful,  coming  aa  it  does  from  those  most  interested  in  its  improve- 
ment. There  are  no  artificial  ohstrnctions,  such  as  bridges,  dams,  &o.,  to  interfere 
with  the  navigation  of  tbe  river,  but  the  natural  obstructions  have  compelled  some  of 
the  people  to  send  their  produce  to  market  by  rail,  hauling  it  in  wagons,  dudne  raloT 
weather,  over  had  roads  to  the  nearest  station,  sometimes  30  miles  distant.  "Hie  fol< 
lowing  amount  of  work  was  done  during  the  season : 

WJDg-dama  built  at  Olinhant's 888 

Wing-dams  built  at  Callao    716 

Wing-dams  bnilt  at  Woodbum 160 

Wing-dams  built  at  Johnson ville 360 

Wing-dams  hnilt  at  Hollywood 380 

Total 8,6M 

Logs  removed 333 

Bnags  removed ; - 89 

Leaning  treea  ant 70 

As  to  the  character  and  amount  of  work  necesaan  to  be  done  next  year,  I  wonld 
reepeotfnily  reooramend  that  the  greater  part  of  it  be  done  between  Campbellville 
and  "head  of  drift,"  a  distance  of  30  miles.  There  are  more  than  1,000  dangerons 
logs  and  snags  in  that  reach,  which  if  removed  would  add  much  to  the  speed  and 
safety  of  twats.  There  are  numerous  trees  tbat  should  be  cut  which  at  this  time  are 
liable  to  fall  into  the  river  at  any  moment.  From  Callao  to  Jobnsonville,  a  distance 
of  40  miles,  tbe  same  work  should  be  done ;  two  or  three  wing-dams  may  bo  necea- 
sary  in  this  reach.  From  Johnaonvtlle  to  William's  Landing,  a  distance  of  8(1  milea, 
work  could  l>e  profitably  done  in  case  of  high  water,  such  as  cutting  timber  and  rs- 
moving  snags.     Capt.  John  Auter,  an  old  experienced  pilot  on  the  Sanflower  Biver, 
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ADd  Cspt'.  George  Smith  indorse  me  folly  Id  mskiDE  tbese  recammondktionB.  Aa  tlu) 
heavy  timber  indi^Dons  to  this  river  is  caDtinDBllv  falling  inUi  it  and  abstmcting 
the  passage  of  boats,  let  me  respectfully  suggest  'Uiat  the  bouka  on  either  ride  m 
cleared  of  timber  tu  a  width  of  40  feet. 

Very  respectfolly,  your  obedient  servant, 

Chaa.  W.  Phifkb. 


STATTB-nCS. 

Dnring  the  fiscal  year  boats  have  not  gone  higher  np  than  William's  Landing, 
Bolivar  County,  Misainippi,  about  310  miles  above  the  mooth.  Daring  the  !»*■ 
water  »eMoii,  Woodbuni,  Sunflower  County,  Mississippi,  has  been  the  npp«ir  limit  of 
navigatinn. 

Two  Bleamboats,  the  Headlight,  drawing  22  inches  of  water,  with  a  carrjinf  «•■ 
pacity  of  195  tons,  and  the  Tribtitary,  drawing  '26  iuohes,  with  a  carrying  capacity  a( 
65  tons,  navigatud  the  river  during  the  entire  year,  one  or  the  other  making  a  trip 
every  week  therein. 

The  following  are  the  commacoial  statistics  for  the  fiscal  year  ending  Jnne  30,18(6: 

Cotton ..bales..  8,500 

Cotton-seed iacks..  Si,  TIM 

Cattle head..  SOS 

Hogs do 600 

Staves nniuber..         600,  (M 

Bafting  timber feet..    IO,OM,00t 

Ash  logs do i.OM.m 

Return  freight,  Mtimated  value,  $700,000. 


U  13. 

IMPROVEMENT  OP  TCHULA  LAKE,  MISSISSIPPI. 

When  the  Yazoo  River  reaches  the  head  of  Honey  Island,  aboat  220 
miles  above  its  mouth,  it  divides  iuto  two  branches,  the  westerly  one 
retaining  the  name  of  the  river,  while  the  easterly  and  narrower  braneb 
is  named  Tchiila  Lake  or  Kiver.  The  distance  from  the  bead  to  tbe 
foot  of  the  island,  where  the  two  branches  again  unite,  is  aboDt  6t 
miles. 

The  country  along  the  lake  is  highly  cultivated,  and  very  productive 
plantations  join  one  another  along  its  hanks.  The  amnnnt  of  cotton 
raised  annually  is  estimated  at  about  20,000  bales,  all  of  which  wodU 
be  brought  out  through  the  lake  if  it  were  navigable  the  entire  year. 

An  examination  was  made  by  the  United  States  in  1879,  and  the  proj- 
ect for  its  improvement  contemplated  the  removal  of  snags,  logs,  over- 
hanging trees,  &u.,  obstructing  nivigation,  to  enable  1x>atB  of  ligbt 
draught  to  enter  the  lake  earlier  in  the  season.  The  estimated  coat  of 
this  improvement  was  $10,000.  The  work  of  improvement  was  begni 
in  1881  and  continued  in  I8S2.  The  navigation  of  the  lake  was  greatlv 
improved  by  the  removal  of  overhanging  timber,  snags,  &c.,  and  light 
draught  bouts  were  enabled  to  enter  the  lake  earlier  and  ran  mach  Isttf 
during  the  season. 

During  the  past  season  the  working  party  in  charge  of  Mr,  "W'altH 
S,  Davis,  assistant  engineer,  whose  report  is  submitted  herewith,  «» 
transferred  from  the  yallabusha  Eiver  December  22, 1884,  and  begH 
operationsat  the  head  of  the  lake,  continuing  down-stream  and  remoTio; 
each  obstructions  as  would  be  of  greatest  ^neflt  to  immctdiate  navig*- 
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tion  aDd  could  be  removed  advautageoualy  during  the  high  stage  of 
water  at  that  time.  Od  February  11,  1SS5,  the  party  reached  the  foot 
of  the  lake  atid  were  discharged,  having  removed  the  following  ob- 
strDctions  daring  the  season : 

Orerhanging  trees  cnt.   . - - . 190 

OverhBDeiiis  troes  tiipped 46 

Trees  gird IpiI  718 

LoEs  and  nnnga  removed  from  chaunet Ill 

Dnft-pilea  removed , 3 

This  work  greatly  beueBte^  the  immediate  necessities  of  navigation, 
as  many  of  the  trees  removed  had  fallen  into  the  lake  and  obstructed 
the  channel.  Many  troublesome  sawyers,  which  had  been  there  for 
years,  were  also  removed  from  the  channel.  Much  work,  however,  re- 
mains to  be  done  during  low-water  in  order  to  benefit  navigation  dur- 
ing medium  stages.  As  new  obstructions  are  continually  forming,  the 
improvement  cannot  bo  Raid  tobepennnnont,  and  appropriations  will  be 
needed  from  time  to  time  if  the  stream  is  to  be  kept  in  a  navigable  con- 
dition. Should  an  appropriation  be  made  for  the  fiscal  year  ending 
June  30, 1887,  it  is  proposed  to  continue  the  removal  of  the  bank  and 
channel  obstructions  as  heretofore. 

As  this  stream  is  really  nothing  but  a  branch  of  the  Yaaoo  River,  it  is 
recommended  that  future  appropriations  for  itJ9  improvement  be  included 
in  the  general  appropriation  for  the  Yazoo  River. 

The  following  appropriations  have  been  made  for  this  work  : 

Bv  act  appro VI' d  March  3,  It^l <3, 000  00 

Bv  act  pas-fwl  August  2.  lH»i 2.500  00 

BvsctaiipriiTed  Jiilv  5,  18rt4 1,500  00 

Anioiintespendedto  Jiinuau,  1885 6,574  16 

Money  ttatement. 

Jnlyl,lBiSJ,  Hinonntftvniliiblo  $271  46 

AmoiiQt  appropriated  by  act  approved  July  5,  1)S84 1,500  00 

1,771  46 
Jnly  1,  \l^i,  amount  expeDdeddilriii|;Biiun1  voar,  eicliiHiveof  outstaiidiiiE 
liabilities  July  1,  1*M 1.345  62 

July  1,  18a5,  amount  availablB 425  84 

(  Amnnnt  tbat  oao  he  pn>6taUly  expended  in  fiscal  yi^areodln);  Jnnc  30. 1887      5,  OOO  00 
i  Snbtnitled  in  conipliauce  with  roquiremcnto  of  section  2  of  river  aud 
i     bnrbor  acts  of  \f^  and  1867. 


KEPORT   OF  MR.    WALTKK   8.    DAVIS,   ASSISTANT   ESOISEER. 

VicKSBUKQ,  Miss.,  April  3, 1^)85. 
CiPTAiN :  I  have  the  htnor  U>  submit  the  following  report  on  the  improvement  of 
TcbulaLake,  Missiwippi,  madeanderyouriuslnicliionsdnrincc  the  last  season.  Imme- 
iiiatt^l,v  Hfter  finisbint;  o|H'rationB  ou  the  Yallabnsha  (December  22, 1884)  I  doated  my 
boat  down  Ynzno  Kiver  to  the  bead  of  Tcbula  Lnke,  aud  commencpd  work  tbero  with 
tbeoutHt  and  party  1  had  employ ud  in  Yallabimba  River.  The  water  ia  tlio  lake  was 
rather  high  to  ullow  the  reuioval  of  subinergeil  logs  and  snags,  aud  I  would  have  sns- 
pended  uporatious  to  nwait  itx  fall  but  for  tbe  fact  of  there  being  many  fallen  trees 
in  the  lake  obstructing  navigation,  aud  tbe  urgent  uecessily  ol  removing  them  at 
once  fur  the  beuetit  of  the  season  tbeu  at  baud.  Besides,  the  high  WAl«r  aiforded 
means  iif  pulling  from  the  channel  many  troublesome  sawyers  t^at  had  been  there  for 
years.  By  ref«rriiig  to  Maj.  W.  H.  H.  Benyaurd's  report  on  improvement  of  Tchula 
Lake  (pages  l&i2  to  1554.  Appendix  P,  Chief  of  Euglneers'  Report  for  1882)  and  to  M^. 
A.  H.  Miller's  report  on  sanie  for  the  following  fear  (pages  1150  to  1152,  Appendix  R), 
Bufflcient  information  will  be  found  as  to  the  condition  of  Tchula  Lake  aud  the  kind 
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abruion  except  in  two  or  three  plftcni,  still  tbe  nature  of  the  eartb  Uaach  tliatdnmg 
tbe  high-wattir  aesaoD  it  becomes  very  soft  and  alougha  or  inbsidea,  inclioing  tba 
large  timber  over  the  lake  t<i  Hiiob  »a  angle  aa  to  make  its  Davigation  dangeniiu. 
AgaiD,  duriDg  heavy  wiods  jo  tbe  spring,  big  trees  are  blown  down  into  tbe  lake.ie- 
maiuiug  statioDary  at  their  roots.  !□  this  iostaace  a  passiog  Hleamboat  li»a  to  tear 
Ita  way  through  the  branches  of  Ibcne  fallen  trees  at  uo  small  risk  of  damsxe  wd 
loBB.  I  would  suggest  as  a  remedy  for  sacb  difficulty  the  deadeuiu^  or  girdUDgoI 
all  large  trees  within  100  feet  of  the  top  ofthebauks.  Whenever  this  has  been  doM 
on  Tchala  Lake  or  other  slreams,  the  dead  treri  decay  and  fall  to  pieces  witbiq  a  few 
yeara,  or,  if  they  blow  down,  break  up  aud  float  off  out  of  tbe  way.  la  Ur.  H.  C. 
Wilson's  report  of  work  done  in  ItWl  (see  Appendii  P,  18*i,  page  1K3)  is  found  tbt 
following  :  "Tbe  whole  length  of  the  lake  we  tbuad  a  net- work  of  logs  lying  on  the 
bottom  with  arms  projecting  upwards.  These  were  all  cut  off  to  the  water  eniAee, 
and  BB  much  below  as  possible.  Boats  will  not  rnn  throngh  the  lake  until  the  water 
is  at  least  6  feet  above  the  stage  at  which  I  found  it,  ou  account  of  a  sand-bar  st  Uh 
head,  and  as  none  of  the  bonis  ilraw  more  than  6  feet  of  water,  these  snaga  will  pran 
no  farther  obstruction  until  the  sand-bars  are  removed,  when  they  will  alao  have  to 
bs  cnt  down."  This  Is  true  enough  so  far  as  oonc«ms  boats  that  wonld  pasa  thtoagli 
the  lake,  but  there  is  water  enough  to  allow  small  boat--  to  run  during  eixht  or  tea 
months  in  the  year  as  high  as  tbe  bars  mentioned  in  fotmer  reports,  aud  ibey  conM 
give  trausportalitin  for  nTl  pToluce  ami  merchandise  in  tbe  surronndtnK  oonntrj' if 
ate  snags,  stomps,  and  logs  below  low-water  surlace  were  removed.  Neither  had 
Mr.  Wilson  then,  nor  I  tbe  following  year,  any  means  of  taking  ont  or  destroying  thu 
obstrnction.  Whether  the  increased  amount  of  commerce  wonld  be  snfflcient  to  Jbs- 
tify  low-water  imprevenient  is  more  than  I  am  able  to  state,  but  I  think  it  probablj 
would.  The  plan  1  would  Bugge^t  fur  low-water  improvement  of  Tohala  Lake  ii 
aimilar  to  that  given  in  my  report  on  Yallabasha  River,  that  is,  to  remove  or  deatn; 
obstraotions  with  dyoamite.  Besides  tbe  above-mentioned  improvements,  it  will  b« 
necevsary  to  remove  from  the  chiinnel  the  wreck  of  the  steamboat  Clara  S.,  that  niak 
in  1H8:!,  a  mile  below  Sicbardeun'e  Quarters.  The  take  was  too  high  to  r«movB  tkii 
wreck  when  tbe  work  was  done  last  season. 
The  following  work  was  done  in  Tchnia  Lake  during  the  season  : 
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(Diatancea  occordiog  to  pilots'  estimates.) 

Tbe  Tacoo  River  Packet  Company  report  about  the  same  amonnt  of  freight  shippc' 
through  the  lake  as  has  been  for  the  lost  two  or  three  years. 
Very  respectfully,  your  obedient  servant, 

Walder  S.  Davu, 

^MistttBt  Eaftta. 
Capt.  Eric  Bbrqlasd, 

Corp»  of  Bnffinttn,  U.  3.  A. 


COMMERCIAL   STATISTICS. 

Daring  tbe  Bscal  year  fonr  st^amboata,  drawing  from  16  to  23  inches  li^t  •>' 
from  4  to  6  feet  loaded,  with  carrying  oapaoltlea  of  from  1^0  to  1,400  bales  of  eotto, 
navigated  this  stream  from  December  to  Hay,  inclnrive,  oarryiug  the  foUoviaf 
Itvighta : 

Cotton bales..  10.  (M 

Cotton-seed eaoks.-  SS.OM 

Retnm  fteighta,  estimated  value,  $300,000. 
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U  14. 

IMPROVEMENT  OP  TALLAHATCHEE  RIVER,  MISSISSIPPI. 

The  beaiwaters  of  tliis  river  are  in  Tippab  and  Union  Counties,  in 
the  northern  part  of  MisHinsippi.  It  Aowh  in  a  aoiitii westerly  direction 
ontilitis  joined  by  the  Gold  water  River,  in  Quitman  County,  and  tbence 
as  the  main  stream  it  flows  in  a  southerly  direction  until,  united  with 
the  Yallabnsha  River,  in  Le  Flore  County,  the  two  combined  form  the 
Tazod  Itiver.  An  examination  of  the  river  wan  made  by  the  United 
States,  and  report  submitted  in  January,  1879.  Tlie  project  based  there- 
on contemplated  the  removal  of  snags,  sunken  logs,  and  overhanging 
timber  obatrocting  low-water  navigation,  from  its  junction  with  the 
Coldwater  to  the  month,  a  distance  of  165  miles,  and  also  removal  of 
the  wreck  of  the  steamer  Star  of  ihe  West,  lying  in  the  channel,  S  miles 
above  its  mouth. 

The  estimated  cost  of  such  improvement  was  (40,000.  An  additionid 
examination  was  also  made  in  1880  to  obtain  further  information  in 
regard  to  the  river  and  the  necessity  of  continuing  the  improvement. 
The  work  of  improvement  was  begun  in  1879,  and  continued  during 
IdSO,  1881,  and  1882.  Part  of  the  appropriations  of  1880  and  1881 
and  the  entire  appropriation  for  1882,  tlO,000  in  all,  were  expended 
above  the  month  of  the  Coldwater  to  Bateaville,  as  required  by  the  ap- 
propriation acts.  This  portion  of  the  river,  however,  was  not  included 
in  the  original  estimate  of  cost.  The  work  done  resulted  in  tbe  removal 
of  a  large  number  of  obstructions,  and  greatly  increased  the  capacity  of 
the  river  for  navigation. 

Id  1882  a  small  steamer  was  bnilt  for  navigating  tbe  Little  Talla- 
batchee  from  Batesville  to  the  month  of  the  Coldwater,  on  which  por- 
tion of  the  river  there  had  not  been  a  steamboat  since  the  war. 

The  United  Stales  snag-boat  John  R.  Meigs,  in  command  of  Oapt.P. 
R.  Starr,  was  transferred  from  the  Tazoo  River  to  this  stream  the  1st  of 
November,  and  continued  work  until  December  6,  1884,  when,  the 
available  funds  being  exhausted,  the  boat  returned  to  the  Yazoo.  The 
work  was  begun  at  tbe  mouth,  and  continued  up-stream  a  distance  of 
about  25  miles.  The  water  was  at  a  low  stage  and  furnished  a  good 
opportanit.y  for  removing  the  obstractions  from  the  bottom  of  the  river, 
which  was  almost  covered  with  a  net-work  of  logs,  stumps,  and  snags, 
and  operations  were  confined  principally  to  that  class  of  work. 

The  following  obstructions  were  removed : 

Snags  palled  from  chumel 653 

Shorn  aaaga  cnl 171 

StampBcut; 3;! 

Side-junis  removed 9 

Trees  cnt  from  obsDnel  and  bftoke 417 

Trees  girdled 140 

Fnim  3  to  5  feet  of  the  wreck  of  tbe  Star  of  tbe  Weat,  projecting  above  tbe  water's 
surface,  were  oat  down  and  cleared  away. 

This  portion  of  the  stream  in  which  tbe  above  work  was  done  was 
the  worst  obstructed,  and  the  removal  of  so  many  dangerous  cbaanel 
obstructions  has  greatly  benefited  navigation,  steamboat  men  pro- 
nouncing it  the  most  effective  and  useful  work  ever  done  in  the  river. 

Previous  to  improvement  the  Big  Tallahatchee  River,  from  the  mouth 
of  Coldwater  to  the  Yazoo,  was  navigable  during  about  six  months  of 
tbe  year.  The  boats  from  tbe  Yazoo  are  now  enabled  to  run  up  to 
Sharkey's  Landing,  100  miles  above  the  mouth,  during  the  entire  year, 
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bat  Beldom  makn  trips  above  that  point  at  any  stage,  tbeir  owien 
claiming  that  the  amonnt  of  commerce  vill  not  justify  tbem.  Man; 
dangerons  obstrnctioii3  yet  remain  iti  tbe  river,  the  removal  of  whiek 
would  greatly  benefit  navigation.  S&v  obstmetioua,  caused  by  Bliding 
and  caving  banbs,  are  also  eontinaally  forming,  and  no  permaneDt  im- 
provement can  be  effected  oii  this  account.  It  i»,  however,  important 
to  planters  and  others  living  along  the  banks  that  tbe  river  shonld  be 
kept  in  good  navigable  condition,  as  it  is  the  only  available  outlet  for 
tbeir  proilucts  and  return  siipplicfl.  With  tbe  amount  a»kcd  for  the 
fiscal  year  ending  June  3U,  1887,  it  is  proposed  to  cuutinue  tbe  remor^ 
of  <ibstrucIioii»  from  the  channel  and  banks  as  heretofore.  SUould  the 
whole  amount  asketl  fur  be  appropriated  tbe  work  could  be  carried  on 
in  both  sections  of  the  river;  bnt  with  a  smaller  amount  available,  the 
interests  of  navigation  would  be  best  promoted  by  coutiuntng  tbe 
improvement  of  the  Lower  or  Big  Tallahatcbeo  Kiver. 
The  following  Hpi>ropriations  have  been  made  for  this  work : 

By  a«t  approved  March:!,  1879 |6.(« 

By  act  ui>t>ri>ve(IJtiiiu  14,  iaf<l) 9,«« 

By  act  approved  March  ;l,  Irnl S,ttt 

By  act  ptuued  August  i,  lfJr2 3.000 

By  act  approved  July  S,  llWl 3,0* 

Amouutcx]>eudedto'jiineUI),  1B65 2*,*» 

Above  Coldwater ROM 

Below  Coldwater H.W 

Money  statement. 

Amount  upprogirlated  by  act  approvAd  Joly  5,  tSe4 f3,000  0( 

Jnly  1,  1H»6,  atiiouut  expended  diirioK  tiacal  year,  excliuive  of  outstaudiog 
liabilities  July  1.  18«4 3.mi» 

{Amount  (estimated)  required  for  completion  of  exieliag  project ..    36, OM  H 
Amouiittbatcanbeprotltablyexpendi'iliiiflscalyoareudiDKJnueSO,  lt)87    10,000  N 
Submitted  in  compliance  with  requirements  of  section  a  of  river  and 
harbur  acta  of  1806  and  1«67. 


COMMERCIAL  B 

During  tbe  fiscal  year  six  sleamboats,  drawing  from  'H  to  36  incites  Ufrbt,  kod  !pm 
4  to  7  feet  loailed,  and  with  carrying  capacities  ranging  from  850  to2,0(KJ  bales  of  cot- 
ton, navigated  the  lower  river  during  the  entire  ^ear,  averaging  twenty-eigbt  tap 
for  each  boat,  and  carrying  the  following  gnantitiee  of  freights,  viii 

Cotton bale*..    lO.W 

CottOQ-Heed sacks. .    Sa,lll 

Retarn  freight,  estimated  value.  t^tOU.OOO. 

A  large  quantity  of  lumber  is  also  sent  out  of  the  river  anunally. 

A  small  steamboat,  with  a  tonnage  of  75  Ions,  and  drawing  14  inches,  plies  in  tk 
upper  river,  between  Itat-eHville  and  the  mouth  of  Coldwater  during  high  watn.M 
the  quantities  of  frrlKlit  carried  could  not  be  ascertained. 


U  15. 

IMPROVEMENT  OF  COLDWATER  RIVER,  MISSISSIPPI. 

This  Stream  rises  in  tbe  northwest  corner  of  the  State,  flowa  ia  1 
southerly  direction,  and  empties  into  the  Tallahatchee  Kiver  in  Qatt' 
man  County. 

An  examination  was  made  in  the  winter  of  1878,  and  estimate  aab- 
mitted  for  the  improvement  of  the  river  from  Yazoo  Pass  to  itsjnnctwi 
with  the  Tallahatchee,  a  distance  of  about  80  miles.  The  obstmctioai 
were  found  to  be  numerous  snags,  logs,  and  overbaDging  trees,  extendinf 
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thronghont  its  eutire  length,  aud  the  project  coutemplated  the  removal 
of  these  at  an  estimated  cost  of  $25,000. 

The  work  of  improvement  was  began  in  1ST9,  and  was  coutinued  io 
1830. 

The  work  was  principally  done  in  the  lower  part  of  the  river,  from 
the  mouth  to  Keal's  Landing,  a  distance  of  about  35  miles. 

In  bis  annual  report  for  1881,  Major  Benyanrd  states : 

No  ApprupriiLtion  wfw  aeked  for  laxt  yenr,  ami  none  will  be  asked  for  this  year,  aa 
Ibe  nature  of  the  Colilwat«r  in  such  that  bontH  could  uot  navigato  it  with  nafety 
without  the  ex  pen  lilt  II  Te  of  a  lar|^  amount  of  money,  which  I  do  not  deem  the  com- 
merce of  the  cuuntry  would  warrant  at  the  present  time.  The  upper  portion  of  the 
river  is  obitnictod  for  neveral  miles  by  solid  jams  fh>m  one-qnarter  U>  one-half  of  a 
mile  in  leni^tb,  reBembliit);  those  on  Red  River  above  Shreveport,  La.,  before  their  re- 
moval] and  the  navigable  portion  of  the  stream  mua  through  a  tliinly -settled  country, 
a  large  portion  of  the  land  being  eovored  with  heavy  cane  and  timber. 

Sabseqaent  reports  contain  nimiliir  recommendations. 

During  the  past  season  no  work  wns  done,  the  amount  available  be- 
ing too  small  for  fitting  oat  even  a  small  party. 

No  further  appropriation  is  asked  for  this  improvement.  The  river  is 
only  navigable  dnring  the  highest  stage  of  water  in  the  Yazoo  and  Tal- 
lahatchee  rivers,  and  then  navigation  is  good  and  about  as  safe  as  that 
of  the  latter. 

To  secure  safe  iiavigation  at  lower  stages  would  require  a  greater  ex- 
penditure than  the  commerce  of  the  country  would  warrant. 

Xbe  following  appropriations  have  been  made  for  this  work : 

By  act  Approved  March  3. 1879 |7,00O 

By  act  approved  Jnne  14,1860 4,000 

Amuont  expended  to  Jnue  30, 1885 11,000 

Money  statement. 

July  1, 1884,  amount  available 1485  84 

July  1,  ln95,  amoant  expended  during  flacal  year,  excluaive  of  oulNtandiBg 
liabilities  July  1,  1884 485  84 


COMMERCIAL  STATISTICS. 

Tbe  boats  navigating  tlie  Yasoo  and  Tall ahatcbee  rivers  sometimes  make  two  or 
tbiee  trips  each  year  into  tbe  Coldwater.  Tbe  commerce  of  tbe  latter  river  alone 
wonld  Dot  justify  these  occasional  visits,  but  they  are  merely  an  extension  of  tbe 
round  trip  from  Vickaburg,  Miss. 


lUPBOTEUENT  OF  YALLABU8HA  BITEB,  MISSISSIPPI. 

The  Tallabnsha  is  a  small  stream  about  90  miles  in  length.  It  has  Its 
source  in  Calhoun  County,  Mississippi,  flows  through  Grenada  and  Le 
Flore  counties,  and  unites  with  the  Tallahatchee  at  a  point  3  miles  above 
Greenwood,  forming  the  Yazoo  Biver. 

An  ezaminatioii  of  the  river  was  made  in  1879,  aud  the  plan  of  im- 
provement consisted  in  the  remorid  of  anags,  snukeu  logs,  leaning  tim- 
ber, &c,  ototracting  navigation  &om  Grenada,  Miss.,  to  the  month,  a 
distance  of  63  miles. 

The  bridge  of  the  Chicago,  Saint  Louia  and  New  Orleans  Kailxoad, 
and  also  a  highway  bridge,  crossing  the  river  at  Grenada,  are  barriers 
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to  navigation  above  that  place.  The  original  estimate  of  cost  of  in. 
proveraeDt  was  47,000,  which  amount  was  appropriated,  and  expended 
daring  1881,  1882,  and  1883.  It  was  fonnd,  however,  that  new  obstmc- 
tions,  caused  by  caving  banks,  &g.,  were  continually  forming  and  reqaind 
removal  in  the  interests  of  safe  navigation. 

The  improvement  was  begun  in  1881.  The  work  heretofore  done  bu 
resulted  in  the  removal  of  the  principal  obstructions  from  the  chauul 
and  banks  for  42  miles  up-stream  from  the  mouth. 

During  the  present  year  work  was  begun  at  Grenada,  the  head  of 
navigation,  the  1st  Of  October,  and  continued  down-stream  b>  tie 
mouth.  On  December  22,  1881,  the  available  fands  being  exhausted, 
the  working  party  was  transferred  to  Tuhula  Lake. 

The  following  work  was  done  during  the  season  : 

OverbangJDK  trees  oat !,B6 

Treeiginiled W 

Log!  cut  and  removed  froin  chaoDel 1,1K 

Botaa  cat  Hod  removed  from  chaDnel S,91 

Driltbeupa  removed  from  cbaooel tt 

For  details  of  operations  I  would  respectftUly  call  atteutioa  to  there- 
port  of  Assistant  Engineer  W.  S.  Davis,  submitted  herewith. 

As  a  result  of  the  improvement  the  stream  is  now  navigable  Qveotni 
months  of  the  year,  or  during  high  and  medium  stages  of  water.  Ai 
there  are  no  funds  available  for  the  prosecution  of  the  work  of  improre- 
ment  during  the  presentlow-water  season,  obstmctiona  will  aocumolue 
before  another  appropriation  can  he  made. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1887,  it  if 
proposed  to  continue  the  removal  of  obstractions  from  the  chaond  ttil 
banks  as  heretofore. 

The  appropriations  for  improving  thia  stream  have  been  as  foUoirB: 

By  act  approved  March  3, 1H81 i,M 

By  act  passed  Aagnsta,  IBHS 3,6« 

By  act  approved  July  5,  1884 .v !,(W 

Amonot  expended  to  Jane  30, 16tiS 9,W) 

Money  statement, 

Amonot  appropriated  bj  act  approved  July  S,  1894 t2,ll00ill 

July  1,  1885,  amoant  eTiieoded  during  flBcal  year,  eiolnsive  of  oatatanding 
liabilUicaJuly  1,1884 '. 8,tM» 

i  Amount  that  can  be  proatably  expended  in  fiscal  ynar  ending  JaneSOglSST      5,000  10 
2  Sabtnitted  in  compliance  wltb  requiitimcnlB  gf  section  2  of  river  and 
(      barbi>r  acta  of  1666  and  lOGT. 

SBPORT  OF  UR.   WALTEB  S.   DAVIS,    ABSISTAMT  ENOUTKKE. 

VicssBURO,  Hisa.,  Xarok  31, 189S- 
Captaim  :  I  bave  the  honor  to  Bnbmit  the  following  report  of  operations  on  Tall*- 

bnsha  Kiver,  MisaiMippi,  during  the  last  season  : 
In  compliance  with  your  ins  true  tinna,  received  September  23,  IB84,  I  proceeded  to 

Grenada,  the  head  of  navigation  of  Yallabasba  River,  and  there  organized  a  voriiini 

tarty,  cousiating  of  ihirteen  laborers  and  a  cook,  and  built  a  Sat-boat,  or  dovhm 
arge,  32  feet  loug  by  12  feet  »ide,  for  qaarters,  storage,  &.O.  This  barge  iediiiil«4 
into  kitchen,  store-room,  and  sleeping  apartmenc,  the  [atter  serving  also  as*D  ottrt. 
In  consequence  of  the  small  depth  of  waterover  the  sand-bar?,  I  constmcted  this  boM 
BO  lightly  that  it  draws  ouly  a  few  inches  of  water.  In  order  that  it  may  be  btOK 
nnderstood  why  the  greater  part  of  the  work  was  done  in  that  part  of  the  river  im- 
mediately l>elow  Grenada,  it  will  be  necessary  to  give  a  desuriptionof  the  cstnre  ui 
condition  of  tbe  stream  when  the  work  commenced.  From  Orenada  to  the  mootti  ^ 
Yallabnsba  Kiver  is  (iS  miles  (pilot«'  estimate,  130  miles).  Its  conflnence  bere  witH 
the  Big  Tallahatchee  Biver  ibrma  the  Yazoo.    Ftom  this  poiiit  to  Qreenvrood,  oo  tta 
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Tmoo,  is.3  mileg.  The  lower  stretoh,  or  from  Grenada  down,  has  an  avenge  width 
of  more  thaa  300  feet,  ami  in  luun;  places  more  than  500  feet.  For  50  nili^s  1>etow 
Grenada  the  coiirbe  of  the  river  is  extremolv  torruous,  and  its  bed  filled  with  hif; 
sand-bars,  loga,  stumps,  &o.  The  lower  13  mile-i  is  comparatively  ;;o<>d ;  21  miles  be- 
low Grenada,  or  ftt  Tuscahoma  Ferry,  the  river  leuves  the  hill  conntry  and  etitirs  the  . 
Mississippi-Yazoo  Delta.  Thia  beiuK  the  worst  obstructed  j>nTt  of  the  river,  and  the 
lower  42  iiitlea  having  been  improved  in  18t<J,  I  spent  most  of  the  season  in  it.  The 
work  of  improving  the  river  consistud  in  the  r<>movaIfrom  the  channel  of  logs,  Btamiie, 
snags,  and  drift-heaps,  and  In  clenrin;;  from  the  banks  all  trees  likely  to  cave  in  and 
thereby  form  obstruction!.  Besitlee  this,  many  leaning  trees  were  gird]e<l.  In  couse- 
qnence  of  the  very  low  stage  of  water,  (he  only  practicable  way  of  removing  the  ob- 
structionB  was  by  cutting  or  sawing  them  iulo  short  pieces  and  pnlliug  them  out  of 
the  i[iaiii  channel  with  blocks  and  tackle  rigged  on  the  banks.  The  following  is  a 
tabulated  statement  of  work  for  each  mouth,  from  October  to  December  2-i,  the  time 
at  which  I  left  the  river : 


Montlu.' 

1 

1 

i 

1 

ri 
1'' 

Itif 

1,114 

:::"" 

•■i 

1,77a 

3,S2l 

1 

The  average  daily  cost  of  rations  for  the  whole  time  was  2.'iif  cents  eacb.  Late  id 
the  winter  of  1^4  and  dnriug  a  part  of  the  following  spring  a  small  stern-wheel 
etcaiiiboat.  the  Williams,  owned  by  the  Cottou-secd  Oil  Company,  of  Grenada,  mode 
regular  trips  from  Greenwood  to  Grenada,  carrying  up  ootton  and  cottou-seed,  and 
returning  with  snndry  freight  fur  plantation  supplies  along  the  river. 
Prom  tbe  Grenada  Oil  and  Compress  Company  I  learned  that  the  amount  of 

cottou-ueed  transported  was  r>,000  tons,  worth f70,000 

Estimated  value  of  other  freight 5,000 

Total 75,000 

The  same  company  informed  me  that  they  conld  have  shipped  15.000  tous  of  seed 
if  the  river  had  been  sulliciently  cleared  of  logs  an<l  snagn,  and  will  probably  ship 
that  amount  this  season.  Grenada  is  the  principal  shipping  point  on  the  river,  but 
as  there  is  not  a  safflcierit  dc]ith  of  water  over  the  sand-bars  to  allow  the  pnsitage  of 
atciunboats,  except  for  five  or  six  months  in  the  year,  the  merchants  there  and  planters 
in  the  viciciity  prefer  to  ship  by  railroad.  Tlie  reason  aMlgued  for  not  patronizing  the 
river  during  the  short  time  it  is  navigable  is  b«caiiBe  the  railroads  bold  an  undisturbed 
tnoiiupoly  and  would  increase  their  freight  rates,  tbey  aa^,  as  snou  ax  the  water  gets 
too  low  to  navigate.  They  think,  however,  that  ir  the  river  could  l>»  so  improved  as 
to  give  thi-m  eight  months' navigation  they  could  during  this  time  ship  the  entire  cot- 
ton crop  and  most  of  the  other  fteight. 

The  commercial  statUtics  of  Grenada  are  as  follows : 

Average  number  of  bales  of  cotton  shipped  annually  for  the  last  three  years,  18,000. 

Valneof  cotton,  at  t50  per  bale #900,000 

Value  of  other  freights,  entimated 600,000 

Total .' 1,500,000 

The  sand-bars  mentioned  above  were  caused  almost  entirely  by  large  quantities  of 
sunken  logs  caught  in  drift-heaps  years  ngo.  Before  the  formation  of  these  drift- 
hi'nps,  say  fifty  years  ago,  the  river  was  clear  and  deep,  and  afforded  good  navigation 
fur  keel-boats  from  November  until  the  fuHu  wing  July  or  August.  I  think  that  if  the 
loge  that  are  below  low-water  surface  could  be  hlown  out  with  dynauiito  the  swift- 
ness of  the  current  during  high-water  season  would  cause  the  sund-han  to  disappear 
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knd  thai  the  river  would  become  deep  again  as  formerly.  Borne  of  the  Qienadi  mu- 
ehanta  aMored  me  tbat  if  such  resalta  could  be  obtained  tbe  greater  part  of  &ei(ht 
ehlpped  ttom  there  would  go  b;  river. 

Very  reepectMIy,  jour  obedient  aervant, 

Capt.  Eric  Bbroland,  JmhIohI  EtgiKei. 

Corp*  of  MnginMrt,  U.  S.  A. 


Granada,  the  head  of  navintioD,  ia  thb  principal  distribnting  point  forthisittMa. 

During  the  winter  and  apringof  IHM-'BA  a  aniall  steamboat  made  regalar  trips frm 
Greenwood,  on  the  Yazoo,  to  Grenada,  carrying  Dp  cotton  and  cottOD-aeed,  aodnton 
freights  of  plantation  supplies,  &c.  Tbe  foliowing  are  the  commercial  statistici  <t 
Grenada,  accordiug  to  an  averaEe  of  the  last  three  yean'  shipments :  Eighteen  Iboo- 
•and  bales  of  cotton,  valued  at  1900,0(10 ;  estimated  value  of  otber  freichts,  1600,000. 

The  principal  portion  of  this,  however,  is  abipped  by  rail,  bat  it  is  tbonghl  tbit  if 
tbe  rivur  were  made  navigable  for  eight  months  in  the  year,  the  eutiie  cotton  eiop 
and  a  large  portion  of  other  freiglita  would  be  aliippetl  by  tbat  route. 

During  tbe  past  year  tbe  Grenada  Oil  and  CompreM  Company  received  byiircr 
5,000  tons  cotton.seed,  valued  aH70,000;  other  freights  valued  at  $5,000. 

This  company  will  probably  increase  their  aUipDient  of  seed  to  15,000  tons  d<iria| 
tbe  next  year,  on  sccount  of  tne  improved  navigation  by  lost  season's  work. 


U17. 

IMPROVEMENT  OF  STEELE'S  BAYOU.  MISSISSIPPI. 

This  bayon  is  a  branch  or  tributary  of  the  Tazoo  Eiver.  It  risea  in 
Swnn  Lake,  Washiogton  County,  Mississippi,  flows  in  a  soatherly  dim- 
tion,  parallel  to  the  Mississippi  Kiver,  and  enters  the  Yazoo  aboat  12 
miles  above  its  moatb.  The  bayoa  is  aboat  85  miles  long ;  the  fall  ii 
very  slight,  and  the  lower  portion  is  filled  at  high  water  from  the  bSKt- 
ing  np  of  the  waters  of  the  Mississippi  River,  and  is  navigable  then  for 
small  steamboats,  which  run  up  the  stream  from  Ticksburg. 

An  examiuation  of  tbe  bayoa  was  made  by  the  United  States  in  18S3. 
Ko  estimateof  costof  improvemeuc  was  submitted  by  the  United  Statu 
engineer  ofiQcer  in  charge,  but  his  assistant,  who  made  the  examiaatioii, 
reports  the  probable  cost  at  tl4,9(>0, 

Tbe  first  appropriation  for  the  improvement  was  made  by  river  and 
harbor  act  of  July  5,  1884  ($2,500),  and  the  project  for  its  expenditure 
contemplated  the  removal  of  obstrnctious  to  high-water  navigad<Hi, 
cousistiog  of  overhanging  timber,  logs,  stamps,  &c.,  as  far  aa  practica- 
ble with  that  amount. 

Assistant  Engineer  William  Porterfleld  organized  aworkiug  part; of 
fifteen  men,  and  begau  work  the  Ist  of  November,  1884,  which  was  cob- 
tiuaed  until  February  11,  1885,  when  work  waa  stopped  by  tbe  ei- 
baustion  of  available  funds.  The  work  done  consisted  in  the  removal 
of  the  principal  obstructions  only.  Operations  were  began  at  the  foot 
of  Swan  Lake  and  continued  down-stream  to  the  mouth.  After  reach- 
ing Murray's  Ferry,  about  44  miles  above  tbe  mouth,  the  stream  had 
reached  such  a  high  stage,  caused  by  backwater  &om  tbe  Missisaippi 
Biver,  and  also  by  the  water  from  the  Mississippi  flowing  tJiroagli 
Muddy  Bayou  into  Steele's  Bayou,  that  the  work  had  to  be  conQim 
principally  to  the  removal  of  leaning  trees,  which  was  continaed  until 
the  fuuds  were  exhausted. 
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The  following  obetructions  were  removed  dnring  the  season : 

Tieea  cut  aod  removed 2,252 

Snags  cut  ftiid  tBiuoved 6K4 

Logs  cut  fttid  removed. . .- .-■ 57 

Tree*  (iHadBucd , 56 

Points  cleared  of  brusb ■ 43 

Rack-benpB  removed 55 

Steamboat  vrrecka  removed < 1 

The  work  carriedondaringlastseiisoQ  has  principally  benefited  naviga- 
tibu  during  high  water.  Much  jet  remains  to  he  done  before  oavigation 
at  medium  stages  can  become  practicable  and  profltahle.  The  upper  part 
of  the  bajou  and  the  borders  of  Lake  Washington  and  Swan  Lake  furnisb 
theproducts  which  are  ship|>e<l  thi-ough  it.  The  lowerportion  is  subject  to 
overflow  from  backwater,  aod  not  much  of  it  is  uuder  cultivation.  Tlie 
west  side  of  Lake  Washington  is  not  far  from  the  Mississippi  River,  aod 
a  branch  of  the  Louisville,  New  Orleans  and  Texas  Railroad  has  now 
been  complete<l  Irom  Greenville,  south,  to  near  the  Issaquena  County 
line,  whence  it  will  probably  be  continued  to  the  main  line  near  Boiling 
Fork.  ThiH  is  located  between  Swan  Lake  and  Lake  Washington,  and 
will  uo  doubt  absorb  much  of  the  carrying  trade  that  would  otherwise 
be  tributary  to  Steele's  Bayon. 

As  the  principal  crop,  cotton,  is  ready  fur  shipment  before  there  is  suf- 
ficient water  in  the  bayou  for  navigation,  much  of  it  will  undoubtedly  be 
carried  by  wagou  to  the  railroader  Mississippi  River  for  shipment;  con- 
sequently the  continued  improvement  of  the  bayou  may  uot  show  a  cor- 
responding increase  of  sbipmeot  by  this  route.  In  order  to  facilitate  the 
navigation  of  Lake  Washington,  Wasbingtoo  Bayou,  which  connects  it 
with  Steele's  Bayou,  shonld  be  included  in  the  improvement  of  the  latter. 
This  bayou  Is  altout  6  miles  loug.  With  the  amount  asked  for  the  fiscal 
year  endiug  June  30,  l'887,  it  is  proposed  tocontinue  tbe  removal  of  the 
channel  and  bank  obstructions  as  heretofore. 

Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1684 ^2,500  OO 

July  1,  IBSTi,  amonut  expended  doriiig  fitwalyear,  eicluaive  of  oatataadiog 
liabilities  July  1, 1834 2,374  74 

Joly  1,  IStS,  amount  available 125  2« 

(  AtuDDHt  tbat  cou  be  proRtably  eipended  in  fiscal  yearendiog  JuoeSO,  lr<87      5,000  00 
<  Snbmitted  in  cnnipliance  witfa  tue  requirements  of  section^  of  river  aod 
I     horboractB  of  1666  and  1H67. 

COUMERCIAL  BTATIBTICe. 

Durine  the  fiscal  year  two  steaniboats  navigated  tbe  bayou  between  December  1, 
1884. and  May  1,  1885,  from  its  mouth  to  Wasbiugtou  Buyou,  and  thenoe  to  the  bi-ad 
of  Lake  Washington,  a  total  distance  of  125  miles.  The  larger  boat,  draiA-iiig22  inohea, 
light,  and  with  a  capocity  of  ISO  tous,  accompanied  by  a  barge  of  100  tons,  made  six- 
teen trips.  The  smaller  boat,  drawing  26  incnes,  light,  with  capacity  of  100  tons,  and 
with  a  DBTge  of  125  tons,  made  one  trip.     A  toiv  boat  of  400  tons  also  navigates  the 

The  following  quantities  of  freight  were  carried : 

Cotton bales..  18,000 

Cotton-seed sacks..  95,000 

CatUe anmber..  425 

Hogs do &)0 

Btavea do....  250,000 

Lnmbet feet..  500,000 

With  letnm  fieigbtB  eatimat«d  at  two-thirds  tbe  value  of  those  broogbt  down  the 
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IHPROTEMEN'T  OF  BIQ  BLACK  RITEB,  MISSISSIPPI. 

This  stream  risea  in  Webster  and  Cboctav  coaoties,  Mississippi, 
flows  in  a  gcueral  southwesterly  direction,  and  enters  the  Mississippi 
Biver  at  Oruud  Uiilf,  Mississippi,  having  an  estimated  length  of  abont 
100  miles. 

Th4-  bridge.'!  of  the  Louisville,  New  Orleans  and  Texas  Railroad,  aboot 
15  miles  at>ove  tbe  month,  and  the  Yicksbnrg  and  Meridian  iCailroad, 
90  miles  above  the  moutb,  neither  having  draws,  form  obstrnctions  to 
free  and  safe  navigation  at  ull  stxges  of  water.  Two  highway  bridges, 
resjiectively  2.'j  and  78  miles  above  the  mouth,  also  form  barriers  to  oar- 
jg»lion,  neither  being  provided  with  draws.  The  river  above  tbe  first 
railroid  bridge  is,  at  present,  only  navigated  by  flat-boats,  carryingstartt, 
&c.  Old  settlers  assert  that,  previous  to  the  building  of  the  railroads, 
large  quantities  of  cotton  and  prodnce  were  annually  shipped  down  tbe 
,  river  in  flat  and  keel  boats,  and  itjs  probable  that  if  the  bridge  obstruc- 
tions were  remedied,  and  the  banl;  and  channel  obstructioits  removed,  at 
least  a  portion  of  the  commerce  of  the  country  borderiog  the  river  would 
find  a  way  to  ninrket  by  this  route  to  the  MinsiMiippi  River.  Owing  to 
the  coniitaratively  short  distances  between  points  on  the  lower  Big 
Black  River  and  the  diflereut  railroads  which  border  and  cross  it,  as 
well  as  its  proximity  to  the  Yazoo  River-at  Satartia,  it  is  impossible  to 
form  any  estimate  of  the  benefits  to  be  derived  from  the  thorongb  im- 
provement of  the  river  from  Cox's  Feny  to  its  month.  An  cxaminatiim 
of  the  stream  was  mmle  by  the  United  States  in  18S1,  and  tbe  project 
for  its  improvement  consisted  in  the  removal  of  snags,  logs,  overhang- 
jog  timber,  and  several  wrecks  obstructing  navigation,  from  the  momh 
to  Cox's  Ferry,  a  distance  of  VM  miles,  at  an  estimated  cost  of  $32,000, 

The  tirst  appropriation  for  this  improvement  ($5,000)  was  made  by 
river  and  harbor  act  approved  July  6,  1884,  The  work  was  in  local 
charge  of  Mr.  W.  I'ortertleld,  assistant  engineer,  whose  report  thereon 
is  submitted  herewith.  Operations  were  begun  at  the  mouth  October 
6, 1884,  and  continued  upstream  a  distance  of  75^  miles.  The  force  wu 
discharged  March  21, 1885,  having  removed  the  following  obstmctiuu 
during  the  season; 

OverliBDniuf;  trees  cut ... S0.9S 

Trees  ({lrdi^<l 5,7*1 

SnagB  removed  from  rliannel i,;?l 

LngB  removed  frnm  cliaauel 't,(IB 

Kuok  heaps  removed  ttoai  ckouuel C 

Stumps  cut OS 

A  large  jam  of  logs  and  brush  which  had  formed  at  the  piers  of  tbe 
old  Louisville,  Kew  Orleans  and  Texas  Railroad  Bridge,  completely  ol^ 
structing  the  channel,  was  removed  in  March,  1885. 

This  work  has  resulted  in  the  removal  of  the  priucipal  obstructiow 
from  the  banks  and  channel,  and  greatly  increased  the  lacilities  for  nav- 
igation on  that  portion  of  the  river  in  which  it  was  done. 

While  the  present  artificial  obstmctious  remain  steamboats  cannot 
ascend  the  river  at  any  stage,  hence  the  removal  of  natnral  ob8tnI^ 
tions  would  only  facilitate  fiat  boat  and  stave-boat  navigation.  F« 
these  reasons  it  is  thought  that  for  the  present  no  additional  funds  an 
required  for  the  improvement  of  this  river.  8hould,  however,  an  ap- 
propriation be  made  for  the  fiscal  year  ending  June  30,  1887,  it  is  pro- 
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posed  to  apply  it  with  the  balance  available  to  the  removal  of  obgtroc- 
ttons,  as  in  tbe  past  season. 

Money  atatement. 

Amoual  appropriated  by  set  approved  July  5,  IS84 (5,000  00 

Jul]'  1,  1835.  luDonnt  expended  during  flecalye&r 4,120  27 

July  1,  1885,  amoDQt  arsilable B79  73 

JAmoant  (estimated)  reqnired  for  completion  of  existing  project 37,000  00 
Snbiaitted  iu  compliance  with  reqairements  of  seotitm  3  of  river  aud 
baibor  acts  of  184i6  and  18G7. 

BBFOBT   OP   KR.    W.   POBTEBFIELD,   ASSISTANT  EMai:<BER. 

TiCKSBUBO,  HisB.,  April  1,  1885. 

Captain:  I  have  the  honor  to  Bnbmit  the  following  report  of  operations  od  tbe  Big 
Black  River  nnder  my  immediate  siipervieinu  duriog  tile  eeaaoD  just  oloeed. 

Ill  obedicDce  to  inatractions  received  from  yon,  the  neoessary  outfit,  auppliee,  aod 
men  were  aecnred.  aiid  the  party  left  VioksburR  in  ekiffa  October  5.  The  water  beiug 
very  low  in  the  Missiasippi  River  at  this  tinie,  I  feared  that  I  would  be  usable  to  oroes 
the  bar  of  mouth  of  Bij;  Black  River  if  I  attempted  to  transport  my  whole  ontBt  In 
skiffs;  therefore  the  lightest  portion  only  was  carried  in  skilTa,  tbe  remainder  being 
freighted  by  the  Lonisvillc.  New  Orleans  and  Texas  Railway  to  Allen'a  Station,  tlie 
point  at  which  thia  road  eroBses  Big  Black  River.  Owing  to  the  shoal  water  and 
mnd-liar  formed  at  the  month  of  Big  Black  River,  caused  by  the  cut-off  formed  by  the 
Alissisfiippl  opposite  the  mouth  of  Big  Black  River,  I  was  very  much  delayed  in  ar- 
riving at  my  first  camp.  A  bar  of  abont  1  mile  in  width,  coniposed  almost  entirely  of 
river  inud,  is  thrown  up  directly  across  the  mouth  of  Big  Black  River,  making  it 
impossible  for  boata  to  enter  the  river  when  the  Hississippt  at  Vicksbui^  Is  below  lU 
feet  on  tbe  gauge.  I  arrived  at  Allea'a  Station  the  night  of  the  6tli,  secared  tbe  reiit 
of  my  outtit,  then  proceeded  to  my  camp  at  Hunter's  Reet. 

My  first  camp  waa  located  abont  midway  between  the  Loniaville,  New  Orleans  and 
Texas  Railway  and  the  nioiitb  of  the  river,  5  miies  either  way.  The  work  In  thia 
stretch  was  the  felling  of  trees  along  the  slope  of  the  banks  chietiy.  A  few  snags 
were  alao  destroyed,  and  some  timber  deadened  in  the  bends  where  slides  occurred. 
Willow  was  the  variety  of  timber  growing  along  the  slopes,  all  of  which  was  en- 
tirely cleared.  The  trees  were  out  in  lengths  of  about  30  feet,  aud  the  trnnka  de- 
prived of  their  branches.  Lower  Big  Black  at  this  time  having  all  the  characteristics 
of  a  reservoir,  tbe  conntry  being  very  low  and  flat  and  current  imperceptible,  quite 
a  mass  of  drift  accumulated  in  the  tower  portioD  of  the  river,  but  as  the  stream  is 
about  2S0  feet  wide  at  low-water  stage,  below  the  bridge,  no  danger  of  a  jam  was 
anticipated.  The  above  plan  of  improving  the  river  was  pursued  thronghout  tbe 
next  two  stretches,  extending  from  the  mouth  to  Hankorson's  Ferry,  a  distanoe  of 
50  miles.  At  the  crossing  of  tbe  Louisville,  New  Orleans  and  Texas  Railway  the 
road  was  using  a  uarrow-gange,  reinforced,  combination  bridge  as  a  temporary 
crossing,  and  about  400  feet  below  was  constructing  an  iron  pin-connected  bridge, 
which  was  completed  before  my  departure  fro^n  that  vicinity.  This  bridge  ia  lo- 
cated askew  to  the  line  of  current,  and  tbe  positicm  of  north  pier  of  the  channel 
apau  offers  a  serious  impediment  to  the  cotitiuuous  flow  of  drift.  Tbe  old  bridse 
bad  a  channel  span  of  1^0  feet,  and  a  shore  spun  on  either  side  of  75  feet.  The 
new  bridge  has  a  channel  span  of  LW  feet  and  shore  spans  of  75  feet  each,  Piets  of 
both  are  of  wooden  piles.  Both  of  these  atracturos  formed  a  complete  bar  to  nav- 
if^atJon.  The  channel  spcin  of  tbe  new  bridge  is  of  such  length  that  a  draw  of  ample 
size  could  be  constructed  at  any  time.  From  the  bridge  up  to  Marshall's  I^anding,  a 
distance  of  10  miles,  tbe  river  has  the  same  general  appearance  that  it  has  at  the 
bridfce;  that  Is,  wide,  deep,  with  high  sloping  banks,  covered  with  willow  trees 
nowing  as  thick  as  it  is  possible  fur  tbem  to  flourish.  This  stretch  was  improveil  io 
the  same  manner  as  the  prece<Uag,  the  character  of  work  being  tbe  same.  With  the 
limited  appropriation  it  was  not  deemed  advisable  to  deaden  any  trees  that  were  not 
growiug  in  abrupt  bends  or  in  narrow  channels;  hence  the  distance  from  point  of  be- 
ginning work  tu  completion  waa  much  increased.  As  we  advanced  np-stream  the  ve- 
boity  of  the  current  rapidly  increased,  showing  that  slope  lines  of  the  valley  are 
irregular.  I  experienced  considerable  difficulty  in  doing  thoronghly  good  work,  ow- 
ing to  thia  iucreuhe  of  current,  from  the  fact  that  all  trees  growing  ou  the  slopes  were 
inclined  towards  the  stream,  and  one  or  two  cuta  from  an  ax  would  cause  them  to 
split  and  fall,  the  rapidity  of  the  current  sweeping  them  some  distance  down-stTeain 
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befoTe  th«y  could  be  uvertakrn  lif  a  skiff  and  cut  op.  Finding;  that  it  waa  impoMbto 
to  prxveiit  the  escape  of  somri  of  thene  trees  before  the;  were  cnt  id  lensths,  I  tc- 
Borled  to  a  plan  of  making  a  line  fast  to  tbem,  one  end  aliove  and  the  other  below  A* 
ont,  so  that  when  they  fell  in  the  water  I  could  saw  them  >n  leD^lhs  before  aetttng 
them  mlrift.  The  work  naa  mnch  more  nBtisfaclory  afterwards.  The  only  diffprence 
between  the  next  etretch,  which  extended  from  Marshall's  Landing  to  Hankereon's 
Ferry,  and  the  one  Just  passed  over  ii  that  the  river  is  more  sinaons,  narrower,  and 
ooutained  two  ledges  of  rock  that  extended  entirely  across  the  stream.  The  chams- 
ter  of  tht^  rock  is  soft  limestone,  which  can  readllf  be  removed.  A  liltle  deadeniu 
of  trees  was  done  in  this  stretch,  for  the  reason  that  many  slidee  were  observed,  and 
sotne  heavy  timber  was  found  which  showed  a  tendency  to  cave;  I  theieibre  girdled 
the  tretut  iustead  of  felling;  them. 

Whet)  I  reached  Haukerson's  Ferry  the  effect  of  the  winter  rains  which  had  laKly 
betion  became  apparent,  the  ascillations  in  the  river  becoming  rapid,  great  (someTima 
reacbitii;  'JO  feet),  and  very  frequent,  an  apparently  alight  shoner  cansiog  a  rise  of 
Mvfral  feet  in  a  few  hours,  and  a  corresponding  fall  in  the  few  sncueedinf;  houis.  XM 
long  after  this  irregular  motion  of  water  commenced  the  Uississippi  River  Wjpui  M 
rise  rapidly.  After  passing  the  35-foot  stage  (Vicksbitrg  gange)  its  waters  began  t* 
don  ID  anil  till  the  lower  Big  Black  Basin ;  when  a  40-foot  stage  naa  n^acbed  Iba 
country  adjacent  to  the  mouth  of  tbe  river  was  almost  complelel;  inunilsted.  Tks 
ODiy  effect  that  this  rise  had  on  tbe  Big  Black  River  in  the  viciuity  of  Hankeivti'* 
Ferry  was  to  extend  the  period  between  the  rise  and  fall  of  the  river  bnt  not  to  ds- 
creane  the  velocity  of  the  cnrrent  in  the  least.  The  thorough  work  that  vaa  doas 
to  improve  the  river  lo  Hankerson's  Ferry  produced  the  gratifying  result  of  redgeinf 
the  bigh-water  level  throughout  the  swamps.  This  is  tbe  hrst  season  within  ite 
memory  of  planters  along  Big  Black  below  Hankerson's  Ferry  that  the  adjacest 
conntry  has  not  been  oversowed  ;  this  season  the  river  was  not  out  of  ita  bwiks.  sad 
]t  is  attributed  to  the  work  done  below  to  tfeo  the  river  of  obstractions.  My  wm^ 
on  tbe  stretch  eit<>nding  from  Haokerson's  Ferry  to  Big  Sand  Creek  was  coodncud 


Hsvine  Ibis  irrcgnlar  flow  of  water  to  cootend 
with,  I  was  compelled  frennsntly  to  cut  the  trees  at  a  point  some  distance  from  lbs 
surfsce  of  the  earth,  and  allow  the  stumps  to  remain  until  the  water  snbeided,  vhid 


always  occurred  in  a  day  or  two  afterwards.  The  land  also  becoming  very  low  and 
fiat  it  became  necessary  to  deaden  a  great  many  trees.  The  river  being  much  nar- 
rower and  many  oak  and  sycamore  trees  baving  slid  into  the  stream,  many  obstnit- 
tions  were  found,  and  at  two  poiot-s  immense  piles  of  drift  had  accumulated.  Whils 
at  work  clearing  away  the  lower  jam  the  apper  one  broke,  floated  down  aguost  ihs 
lower  one,  carrying  both  away.  Keeling  secure  about  the  condition  of  the  river  below 
me,  the  railroad  company  baving  agreM  to  remove  the  old  bridge  immediately  aflst 
the  completion  of  the  new  one,  and  this  being  the  only  impediment  to  the  continasss 
flow  of  the  drift,  I  was  glad  to  see  tbe  Jams  break  and  gu.  I  proceeded  with  mv  woit 
above  the  Ivanhoe  Bridge.  This  bridge  is  a  highway  bridge,  Howe  irusB,  of  tn 
Bpans,  the  cbauuel  span  being  gffeet  long.  This  is  another  bar  to  uavi^tios,  thoagk 
a  great  convenience  to  planters  on  both  sides  of  the  river. 

After  arriving  at  tbe  mouth  of  Big  Band  Creek  I  r^eived  information  from  ;«■ 
that  a  jam  had  formed  at  the  old  railroad  bridge.  I  immediately  proceeded  with'oij 
party  to  tbe  railroad  crossing,  where  I  found  tbat  tbe  old  bridge  had  uot  been  dis- 
mail  I  led,  and  tbat  Ibe  drift -pile  Ihst  broke  at  or  near  Big  Sand  Creek  bad  floated  tbs 
whole  distance  without  lodging  a  tree  until  it  reached  this  bridge.  Two  flat-boaa. 
loaded  with  50,000  oak  staves  each,  had  drifted  down  the  river  behind  tbia  maM.aBJ 
mn  against  it  with  tbe  full  velocity  of  the  current,  making  the  jam  more  eonipart 
To  add  to  the  solidity  of  the  mass,  two  of  the  tmsses  of  the  old  bridge  lay  on  it,  on* 
baving  been  cut  and  Ihe  other  burnt  down.  During  the  progress  of  clearing  a*^ 
this  obstructiiiQ  1  received  orders  to  close  work  for  the  season  on  Big  Black  (imB»- 
diately  after  I  had  secured  an  open  channel  at  the  bridge),  and  report  at  Viclubaig, 
which  iDStructions  I  followed. 

Tbe  valley  of  Big  Blark  is  very  fertile  and  prodnctive ;  except  where  the  WalaU 
Bills  intercepi  the  valley, cultivation  is  continuons  on  either  side.  The  slopra  i>- 
eliue  mpidly  to  tbe  river,  rendering  cultivation  of  lands  immediately  along  the  baib 
impracticable,  but  the  edge  of  tbe  cultivated  lands  on  either  side  is  not  more  tku 
one.fourth  of  a  mile  from  tbe  river  bank  ;  4,000  bales  of  cotton  and  40,000  sack«<f 
seed  are  produced  in  an  ordinary  Henson  from  its  mouth  to  the  Ivanhot*  Bridge.  Uotf 
of  this  cotton  and  cotton-seed  is  uithrr  hauled  a  great  distance  to  Port  GibsoD  ot  Tick*- 
burg  at  a  considerable  expense,  or  disposed  of  near  home  at  a  sacrifioe. 

Farilier  up  the  river  the  lands  are  nut  so  low,  more  productive,  and  in  a  higkct 
stale  of  cultivation.  There  is  no  question  but  that  if  tbe  river  was  Ihoraugbly  in- 
proved  in  tbe  manner  heretofore  pursued,  tbe  Big  Black  River  would  rapidly  de- 
velop in  commercial  impurtance.  About  100,000  overcap  oak  staves  are  taken  oal  ^ 
the  ri  ver  every  Tear. 
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Tbe  amoaDt  of  work  done  dnriag  the  mmod  wa«  as  follows: 
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Very  retpectfnlly,  joar  obedieut  servant, 


COMMERCIAL   STATISTICS. 

No  reliable  commercial  BtatiBtics  coulil  be  olitained,  bnt  the  valley  of  the  river  is 
Tery  ferrile,  and  il  is  estimated  that  about  4,000  bules  of  cotton  and  40,000  sacks  of 
seed  Are  anunaliy  produced  in  an  onlioary  season  nlonj;  that  {lorliou  of  the  stream 
oh  which  work  was  done  dnrinj;  the  post  st'sson.  About  100,000  oak  staves  are  shipped 
oat  by  the  liver  every  year  by  means  of  flat-boats. 


U  19. 
IMPROVEMENT  OF  BIG  HATCHEE  RIVER,  TENNESSEE. 

This  river  has  its  source  in  Northeastern  Mississippi,  flows  in  »  north- 
westerly and  then  westerly  dii-ection,  and  enters  the  Mississippi  River 
at  the  junction  of  Landerdale  and  Tipton  counties,  Tennessee,  abont 
50  miles  by  river  above  Mein])his,  Tenn.  It  flows  tlirotifjh  tlie  ricbest 
and  most  productive  region  of  West  Tennessee,  and  its  opening  to 
Davigation  will  greatly  promote  the  agricultunil  and  commercial  inter- 
ests of  that  section,  and  fnrniKh  an  additional  outlet  for  transportation 
of  products  to  market  at  greatly  reduced  cost. 

An  examination  of  the  stream  was  ma^le  by  the  United  States  iu 
1879.  Tbe  project  for  its  improvement  consisted  in  the  removal  of  log^^, 
snags,  leaning  timber,  &c.,  obstructing  navigatiou  from  Bolivar,  Tenn., 
to  tbe  mouth,  a  distance  estimated  at  24U  miles.  The  removal  of  these 
obstructions  would  probably  render  the  river  navigable  for  light-dranght 
boats  throughout  the  year.  The  estimated  cost  of  this  improvement 
was  $30,000. 

The  work  heretofore  done  in  this  stream  was  begun  in  1880  and  con- 
tinued during  1881  and  1882.  Before  the  commencement  of  the  work 
navigation  of  tbe  river  wiis  almost  imjKissible.  The  work  done  up  to 
1882  had  resulted  in  a  benefit  to  commerce  by  allowing  the  shipment  of 
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products  by  river,  whereas  before  that  time  the  railroads  had  a  moiuqr- 
oly  of  the  carrying  trade.  The  work  done  dnriog  the  past  season  was 
carried  ou  under  the  superiutendeDce  of  Mr.  Joho  J.  Barry,  whose  re- 
port thereon  is  submitted  herewith.  The  worliiDg  party  was  tranafeired 
from  South  Forked  Dt;er  Biver,  and  operations  were  begun  December 
14, 1884,  at  Piljerk's  Landing  and  continued  up-stream  to  8  miles  above 
Locust  Bluff,  a  distance  of  50  miles.  On  February  10, 1885,  the  water 
having  reached  a  stage  too  high  to  continue  advantageous  work,  the 
force  was  discharged,  having  removed  the  following  obstructions: 

LeiDinr  trees  cat 1,0W 

Tre«a  ginlled 1,386 

Slnmpscut 411 

Logs  remored  from  cbanD«l ISO 

Snogs  removed  from  cbanuel IV 

Although  the  improvement  cannot  be  called  permanent,  yet  it  is 
thought  ttiat  this  portion  of  the  river  will  not  require  attention  for  soiDe 
yi'ars,  or  until  other  portions  of  the  river  where  work  is  greatly  needed 
have  been  cleared  of  obstructions. 

With  the  small  balance  available  and  the  amount  ashed  for  the  fiscal 
year  ending  June  30,  1887,  it  is  proposed  to  continue  the  removal  of 
channel  and  bank  obstructions  as  heretofore. 

The  following  appropriations  have  been  made  for  this  work : 

B7  act  approved  June  14,  1880 flO.OW  00 

By  act  approved  Murch  3,  1881 3,500  4) 

By  actpasei^d  AngaBt  2,  1882 3,f*0  W 

By  act  approved  July  5,  1B84 2,500  iK) 

Amunot  expended  to  June  30,  1835 IS.iMl  61 

Money  statement 

Jnlyl,  1881,  amount  ftVftilablB...; |3I7  » 

Amount  appropriated  by  act  approved  July  5,  1884 2,500CI 

2,7*7  1» 
July  1,  1885,  araonnt  eipended  during  fiscal  year,  exolasive  of 

outstauding  liabilities  July  1,  1884 $1,940  80 

July  1,  1H85,  ouUtandiug  liabiUtiea 18  00 

1.958 » 

July  1,  1885,  amount  available 7(6  S9 

iAinnnnt  (estimated)  required  for  completion  of  existing  project 11,000  W 
Amount  tbatcan  be  profitably  expended  iufisealyearendmgJuneSO,  1887     ll,DiXI  K 
Siiliiiiitted  in  compliance  witb  requirements  of  section  2  of  river  and 
harbor  acH  of  1866  and  1867. 


REPOHT  OF  MB.  JOHN  J.  BABRY,  SUPBIOINTEKDENT. 

ViCKSBURO,  Hiss.,  February  14,  IS*. 
Captact:  Under  inatructians  from  you  I  transferred  my  outfit  on  the  7th  dijrf 
December,  1884,  from  South  Forked  Deer  River,  Tenuessee,  te  Big  HatchM  KiTfr, 
TennesKcu,  arriving  there  on  the  14th  day  of  December,  1884,  and  commenc«d  (^M*- 
tions  which  consisted  in  the  removal  of  leaning  tret's,  lugs,  snags,  and  other  obntw 
tions.  The  work  was  continued  up-stream  from  Piljerk's  Lauding  to  8  niletaban 
Locust  BluET,  a  distance  of  50  miles,  when,  on  account  of  high  water,  caused  by  li««<T 
rains,  I  tvas  instructed  by  you  to  discontinue  operations,  as  work  could  not  be  d(M 
to  advantage,  or  ou  an  economics]  basis,  and  to  store  my  outfit  in  proper  condidn 
with  a  responsible  party  uutil  such  lime  as  tbe  water,  in  your  judgment,  ivonM  ft- 
niit  tbe  succexsful  commencing  of  operations,  which  I  did  on  the  10th  day  of  Fflm- 
ary,  188.'>.  As  tbe  time  was  limited  in  the  progress  of  tbe  work  by  high  wftter,  tben 
was  only  a  moderate  amount  of  work  accomplished. 
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The  folloiring  obstructions  were  destroyed : 

LeMiTiR  trees  ont 1,094 

LoKBremuTedfrotn  obtuinel 430 

StmnpecDt 411 

SnaifB  removed  from  channel 1-)S 

Trees  girdled 1,266 

Tbe  river  flows  iu  a  norttiwesterly  direction  from  Bolivar,  TenD.,  ptweingthrongh 
tbe  followin);  couTitii>8:  HarduiuHn,  Haywood,  Tipton,  and  Lauderdale,  all  of  which 
are  inbaliitea  by  a  proHperoiii  and  iuduutrious  |i«i>ple. 

The  river  is  cronkrd,  l)Lit  witle;  hax  a  good  average  depth  of  water,  and,  were  th« 
channel  olutrnctiona  thorou)(bly  removed,  there  is  no  reasoa  why  small  sleamers 
ihuuld  not  navigate  it  all  tbe  jeiiT.  At  prrsvnt  it  is  navigated  by  the  sleamers  P.  U. 
Eell;  nod  C.  Schurz.  one  in  the  int-errst  of  the  Bluft' Cit;  Cooperage  Matnifacturing 
Company  and  the  othtr  io  ibe}!;eneral  cummerce  o^tbe  surrounding  country.  Otbet 
boals  and  tiiga  luake  various  I  tips,  with  diflerent  interests,  as  high  as  Boli  Teun., 
which  Is  the  head  of  navigatiou.  It  bus  several  saw-mills  aluug  its  bauks,  and  mill- 
ions of  feet  'uf  timber  are  cut  and  rafted  yearly  to  the  market  at  Memphis,  TeUD., 
Thure  are  about  4U0, OIK)  staves  aloog  its  bHuksawailingsbipment,  and  also  vast  quao- 
ti lies  of  timber  cribbed  and  ready  fur  raftine  this  seusou.  The  timber  couclsts  of 
o«k,  oypreM,  hickory,  gnui,  watuut,  aud  poplar.  There  are  also  some  ■JWl,(iOO  coop- 
erage staves  and  1U,IJ0U  cords  of  beadiug,  which  are  to  be  carried  by  steamboats  to 
Ueuiphis,  and  there  used  iu  the  cooperage  m an u factory. 

Its  principal  towns  are  Itialtii,  Tent).,  nud  Bolivar,  Teun,  It  hasmauy  landings,  but 
""     '  B  a  general  thing,  are  baclf  from  the  river  a  short  distance.    The  r      " 


requires  to  be  worked  duriug  low  water  only,  and  can  bo  pnt  in  good  navigable  con- 
ditiun  with  a  moderate  amonut  of  labor,  ite  width  aud  rapid  current  preventing 
the  forniHtion  of  any  Jams.     Should  tbe  work  be  continued  uext  season, Iwonld  re- 


spectfully auggest  that  it  lie  commenced  at  Hitillo  Bridge  and  conlinaed  iip-s( 
nniil  Bolivar  is  teacheil,  removing  principal];  the  channel  obstmctious,  as  thej  are 
mo»t  JD  the  way,  from  the  tuouth  to  the  head  of  iiavigation. 

Tbe  bridges  of  the  Louisville  aud  Nushvitle  anil  Chesapeake,  Ohio,  and  Southwest- 
ern railroads  cross  tbe  river  below  Bolivar,  both  having  draws. 
Very  reapeotfally,  your  obedient  servant, 

J  NO.  F.  Barrt, 

SvperiN  lendm  I. 
Capt.  Eric  Brrgland, 

Corpi  of  £ngiiieer»,  U.  S.  A. 

COMMERCIAL  STATISTICS. 

Two  steamboats  ply  in  this  stream,  and  other  boate  and  tugs  ascend  as  high  as 
Bolivar,  Teon.,  at  various  times.     Rrliable  commercial  statistics  could  uot  be  ob- 


taiued,  but  the  following  are  approximately  corroct : 

Cotton bales..  11,000 

Collon-seed sacks..  LIT).  000 

Lumber feet..  500,000 

Staves , , number..  650,000 

Hi-ailiug cords..  10.000 

Cattle,  sheep,  Ac,  estimated  value |150,000 

With  a  oonaiderahle  quantity  of  return  freights. 


U   20. 
IMPROVEMENT  OF  SOUTH  FORKED  DEER  RIVER,  TENNESSEE. 

This  river  beads  in  McNHiry  and  HendersoD  counties,  Tennessee,  and, 
flowing  in  a  general  northwesterly  direction,  joins  the  main  Forked 
Deer  Kiver  about  8  miles  below  D.versburg,  Tenn.,  aud  is  tbe  most  im- 
portant of  all  branvkes  that  form  that  stream. 

The  commerce-  of  tbe  country  through  which  the  stream  passes  is  con- 
eideT)i\)le,  aud  was,  before  tlie  introduction  of  railroads,  carried  upon 
this  stream  to  tbe  Mississippi  Kiver.    Of  late  years,  however,  the  rail- 
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roads  have  diverted  the  transportation  of  a  large  portico  of  prodaetji  in 
other  directions.  Two  railroad  bridges  and  five  connty  bridges,  all 
vithcnt  draws ;  a  log  t>oora  at  Hosier  Mill,  about  100  miles  above  the 
tnoutb,  and  a  brush  dam,  13  miles  below  Bell's  Depot,  Tenn.,  and  aboat 
130  miles  above  the  mouth,  which  deflects  the  main  body  of  the  rirer 
into  an  artificial  channel  for  the  use  of  private  parties,  all  form  seTioos 
obstrnctioDs  to  the  navigation  of  this  river.  Owing  to  these  obstrnc- 
tions  tbe  navigation  is  principally  by  means  of  flat-boats  that  can  pan 
nnder  the  bridges. 

An  examination  of  the  river  wa«  made  by  the  United  States  in  1830, 
and  the  project  for  the  improvement  consisted  in  the  removal  of  snafs, 
logs,  leaning  timber,  and  similar  obstructions  to  navigation,  at  an  esti- 
mated cost  of  $10,250.  The  original  plan  only  contemplated  improriDg 
the  river  from  Sharon,  Tenn.,  to  the  mouth,  about  114  miles,  but  work 
has  been  carried  up  to  Jackson,  Tenn.,  the  head  of  navigation,  81  miles 
above  Sharon,  and  will  probably  iuorease  the  estimated  cost  of  tbe  work. 
The  pnly  work  heretofore  done  was  ctirried  on  during  1883.  A  large 
□umber  of  obstructions,  principally  overhanging  timber,  were  removed 
from  tbe  mouth  to  Jackson,  which  greatly  increased  facilities  for  oavi- 
gatiou. 

Daring  the  past  season  the  work  was  continued  ander  tbe  snpet- 
intendeuce  of  Mr.  John  J.  Barry,  whose  report  is  submitted  herewith. 
Operations  were  begun  at  Jackaon,  Tenn.,  October  1,  18S1,  and  con- 
tinued down-stream  to  Bell's  Depot,  Tenn.,  at>out  60  miles  by  water, 
when,  the  available  funds  being  exhausted,  the  working  party  wu 
trsusferred  to  the  Big  Hatchee  River,  Tennessee,  December  17, 13S4 

The  following  obstructions  were  removed  during  the  season : 

Leaning  trees  cut  from  banks .  I.SK 

Logs  removed  from  cbannel ItiSi 

StiimpH  cut 8Sr 

BnagB  rctnoved  from  channel 967 

TreeB  girdled 1,0H 

In  consequence  of  last  season's  work  a  tolerably  uDobstmcted  cluui- 
nel  has  been  secured  from  Jackson  to  Bell's  Depot,  and  this  portion  of 
tbe  river  is  now  navigated  by  a  small  steamer  which  bas  recently  bfcn 
built  at  the  former  place.  As  long  as  the  artificial  obstructions  remain 
tbe  whole  river  cannot  be  made  navigable  for  8teamt>oats,  but  the  por- 
tion below  tbe  lower  obstruction,  extending  about  100  miles  above  tb« 
mouth,  and  the  reach  from  Bell's  Depot  to  Jackson  can  be  improved  in 
the  interests  of  steamboat  navigation. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  X, 
1887,  it  is  proposed  to  coutinne  the  removal  of  obstructions  from  tbe 
channel  and  banks  as  heretofore. 

The  following  appropriations  have  been  made  for  this  work : 

ByactpassedAuguBta,  ISea |3,«« 

By  ttct  approved  Jalf  5,  la84 *,«» 

Amount  expended  to  June  30,  18B5 5.0011 

Money  atatejnent. 

Amonnt  ftppropriaWd  bj  act  approved  July  5,  1884 12,00*1* 

July  1, 1H85,  amount  expended  daring  Bacal  year,  exilosive  of  outstanding 

liabilitiea  July  1,  ie«4 !,<I00« 

(Amount  (estimated)  required  for  completion  of  existiuK  pTojeot Mis')  OJ 

Amount  than  cat  be  protitably  expended  in  fiscal  jeareniliDE  JuneSO,  1887  5,  WO  H 
Submitted  in  compliance  with  requirements  of  section  if  of  rlTer  and 
harbor  acta  of  IHbO  and  1867. 
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REPORT  OF   UR.    JOHN  J.    BARRY,    SUPEKIMTBNDKNT. 

ViCKfiBCRQ,  MiBs.,  Ftbmary  14,  ISHS. 

Captain:  Untler  instructions  rrom  j'ou,Ileft  Memphis,  T<^nn..  on  th«  2Tlh  Attj  at 
September,  1884,  to  commence  operations  on  the  South  Fork  of  Forked  Deer  River, 
srriviug  at  Jackson,  Tenn.,  on  the  U8th. 

I  trBaaferrei)  my  outfit  from  the  railroad  depot,  and  commenced  operntiona  on,  the 
Ut  (lay  of  October,  1884,  campinf;  4  miles  l>eluw  Jackson,  Tenn.,aQd  pattinx  ^^^  "ut." 
tX  of  tniil8,&c.,  iu  proper  condition,  and  then  workecl  up-stream  a  distance  of  5  uiiles, 
to  nliat  is  knunu  aa  the  old  HcClanahan  Lauding,  the  head  of  navigation,  and  then 
•lowti  the  river  a  distance  of  about  GO  miles  by  >vat«r  to  Bell's  Depot,  when,  under  in- 
stmctiona  from  you,  I  transferred  my  outlet  and  crevr,  on  the  7[ti  da;  of  December, 
1HS4,  u>  Bi);  Hatchee  River.  Tennessee.  The  work  consisted  in  the  removal  of  leaning 
tTFCH,  IngH.  Huagg,  &c.,  and  also  a  vast  amount  of  minor  obstructions,  Huch  as  elbow 
brush,  willow  brnsh,  Stc,  of  which  no  record  was  kept,  but  the  removal  of  which  was 
vnecesHiiry,  in  the  interest  of  safe  navigation,  ae  tiie  larger  ones.  These  small  ob- 
ntnicttnus  are  found  principally  on  sharp  poiuts,  which  have  to  be  cut  back  so  that  In 
high  woitwr  steamers  can  pass  over  tbem,as  the  turning  of  sharp  points  in  narrow 
streamti  of  this  nature  is  a  coustiint  tronble  to  i ' 

The  following  obatrnctiona  were  destroyed  : 

Lsaoing  trees  cut 1,046 

LcKi  removed  from  channel ....  1,65!2 

fltmopscut 867 

Snags  removed  from  channel 967 

Trees  girdled 1,676 

Tvo  rack  heaps,  75  feet  by  75  feet  each. 

The  river  is  very  crooked.  It  is  uoderato  iu  width,  which  makes  it  more  subject 
tfl  obstructions  than  those  that  are  wider,  and  requires  the  close  removal  of  all  lean- 
ing trres,  logs,  snags,  and  channel  ubstiuctions  ofall  kinds.  It  bus  a  moderate 
depth  of  water,  from  3  to  4  ft'et,  wilb  the  channel  running  near  one  bank  or  the 
otter.  It  flows  io  a  northwesterly  direction  from  Jackson,  passing  through  the 
ciinnties  of  Madison,  Haywood,  Crockett,  Lauderdale,  and  Dyer  being  about  2tM) 
idiIm  in  length  from  Jackson  to  the  muoth,  and  empties  into  the  north  fork  of 
Forked  Doer  River,  H  miles  below  Dyersburg,  Tono.,  and  finds  ita  way  into  the  Mis- 
nisaippi  at  Hale's  Point,  9.^  miles  above  Memphis,  Tenii. 

Its  tribntaries  are  small  creeks  or  bayous,  and  are  all  unnavigahle,  hot  are  prin- 
cipally used  as  float-mads  for  timber.  This  river  hsB  the  advantage  of  many  larger 
streams  in  having  sharp  points  bnC  large  bends,  thus  making  it  easy  for  moderate- ' 
size  steamers  to  navigatu  with  safety  were  the  obstructions  thoroiislii.v  removed. 
The  peculiar  nature  of  thestreaui,  its  rapid  current  in  high  water,  andits  contracted 
scouring  propensities  prevent  the  accumulalion  of  drift-racks  which  we  fonnd  to  be 
the  case,  as  none  had  acciimnlsted  during  last  season  after  the  previoos  seasnu's  cut- 
ting, except  where  the  trees  had  caved  fhim  the  banks  and  formed  an  obstruction 
which  could  not  be  moved  by  the  current,  as  they  had  jammed  themselves  between 
both  batiks. 

Tlipre  is  a  btnsh  dam  bolow  Bell's  Depot,  built  by  parties  for  private  purposes.  It 
ia  coninoeed  of  miniatnre  brush  pilings,  and  Its  object  is  to  divert  the  water  from  the 
main  cliauuel  iuto  a  mill-nice.  It  is  »  complete  obstruction  to  navigation,  and  has 
been  fur  years.  There  are  varii>ns  other  obstructions,  such  as  county  and  railroad 
briilges  having  no  draws,  which  vii-tually  close  navigation  as  far  as  steamboats  are 
eonfrmed. 

The  interests  of  open  and  free  navigation  demand  that  these  obslmctious  ebonld 
be  removed  or  put  in  proper  shape  fur  steauiers  to  pass  them  with  safety. 

Ti._  -■---  frata  BcU's  Depot  dowu-stream  for  a  distance  of  W  miles  has      "    -  '  -  ^ 


any  work  done  upon  it,  it  having  been  left,  under  instmctions  from  AlnJ.  A.  M.  Mil- 
ler, ou  account  of  lack  of  funds.  This  ^  miles  is  the  dividing  link  between  the  cut 
or  improved  portions  of  the  river,  and  is  one  of  the  worst  obetructed  portions  of  the 
river,  the  leaning  timber  lapping  ttom  one  bank  to  theothet.  It  is  also  full  of  logs, 
soam,  Ac,  caused  by  the  HlnggishnesA  uf  the  water,  which  has  no  onrrent  on  account 
of  Ibe  brush  dam  diverting  the  water  from  the  channel,  thus  taking  away  the  scour- 
ing power  by  remo-ving  the  body  of  water  that  should  pass  that  way.  Until  this  20 
luiles  is  opened  navigation,  at  even  a  moderate- stage  of  water,  is  virlnally  snsiiended. 
The  limber  along  thu  banks  is  onn  of  the  principal  features  that  would  add  to  the 
wealth  of  that  portion  of  the  country,  had  ittbe  proper  advaotagesof  transportation. 
It  consists  of  oak,  cypress,  poplar,  walnut,  hickory,  and  ash,  and  with  free  naviga- 
tion to  the  outside  world  wonld,  to  a  great  extent,  be  the  commercial  life  Io  the  sur- 
rounding country.  On  the  hanks  ol  the  rivi^r  at  nresent  are  some  600,000  staves, 
which  will  find  their  m:irkci  at  Ni-w  Orleans  and  from  there  to  other  countries. 
These  staves  are  worth  from  f6a  to  |7d  per  1,000  laid  on  the  banks  of  the  river,  and 
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from  tlOO  to  |l!iO  per  1,000  at  Neir  Orleana.  Tbis  ahowstbe  GdaucIaI  standme  of  tha 
tiutber  interest.  Ten  boats  left  laat  season  loaded  with  stavea,  and  abont  (be  urn 
number  nill  leave  thii  seaaon.  The  boats  have  an  averaKe  leantbof  I20feet,  wiiha 
aS-foot  beam,  and  draw,  when  loaded,  from  5  to  7  feet  of  water.  Tbe;  are  brooght 
ont  in  hifcb  water,  bat  boats  of  smaller  dimenaionB  cuuld  navigate  in  low  water  wen 
the  river  put  in  proper  condition. 

There  are  severat  saw-mills  aton^  the  banks,  at  Hosier,  Clay  Bluff,  Sutton't  L*nd- 
iug,  Chestoat  Bluff,  and  other  points  tbat  raft  and  anw  yearlj  millions  of  fMof 
lumber,  which  finds  its  market  principally  by  rail.  The  proper  openinK  of  the  riter 
would  make  cheaper  and  qnicker  transportation,  add  to  tbe  health  of  the  bottoa 
oonntry  by  assistiag  the  drainage,  prevent  a  moDopoljr  of  freights  by  railroad  com- 
paoies,  and  give  the  people  a  choice  of  market  for  tbeir  prodnciioDs. 

Tbe  oommerolal  standing  is  estimated  by  tbe  amoont  Dandled  at  varioiiapiMit«,H 
follows ; 

Jackson,  cotton 15,000 

Bell's  Depot,  cotton 8,000 

Chestnut  BInff,  cotton 2,mo 

Poulnr  Comer,  cotton 1,W0 

CIiiv  Bluff,-  cotton 50) 

Foll/'s  Station,  cotton SCO 

Total 7!.m 

Staves nnmbrr..    600,IW 

Cotton  seed   sacks..      19,0W 

Cattle  and  produce,  estimated  valne 1500,060 

The  np-freif^hta  come  by  varions  wnys  and  cannot  be  estimated. 
Should  the  work  be  continned  nest  eeaaou  1  would  respectfully  sngKeat  that  oper*- 
tionH  be  commenced  at  Bell's  Depot,  removing  the  brush  dam  and  opening  rbe'JO  miks 
of  river  billow,  the  work  to  proceed  down- stream  until  the  mouth  is  reached,  and  tbn 
bnililing  a,  dat-tioat  with  a  iit«am  capstan  at  Jackson,  to  remove  the  obstructiouBthit 
con  Id  not  be  rem<!ved  by  hand  power. 

VeryTcapoctfully,  your  obedient  servant, 

Jno.  J.  Babkt, 
Capt.  Eric  Beroland,  SapcrinieiioL 

Corpt  of  Engineert,  U.  S.  A. 

COMMKRCIAL  STATISTICS. 

herivei 

fiat-boate  drawing  1^    ..  .  .      . 

be  obtained,  but  the  following  quantities,  estimated  by  the  amonnts  handled  U  Ibe 
principal  points  on  the  river,  sbowsthe  commercial  standingof  tbe  country  bordciiog 
the  stream : 

Cotton bales..      V,W 

Cotton-seed sacks,.      19,  WW 

Staves uamber..    H»,O0O 

Cattle  and  produce,  estimated  value .,,..,. (5U0,flM 

Also  a  large  amonnt  of  lumber  and  retnm  freights,  the  quantity  or  value  of  vhtd 
oonld  not  be  estimated  f^m  the  data  obtained. 


By  joint  resolution  of  Congress,  approved  February  21, 1871,  tbe  S»- 
retary  of  War  was  directed  "  to  bave  water-gauges  establisbed  and  tlaiJj 
observatiODS  made  of  the  rise  and  faU  of  the  Lower  MissisRippi  Rivet 
and  Us  chief  tributaries  at  or  in  vicinity  of"  certain  specified  poiut«. 

During  the  fiscal  year  daily  observations  have  been  made  at  the  fol- 
lowing stations: 

Alexandria,  La.,  on  Red  River ;  Baton  Rouge,  La.,  on  Mississipp 
River;  Cairo,Ill.,  at  junction  of  Miasissippiaud  Ohio  rivers;  CarroUton, 
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Ia.,  OD  Mississippi  River;  Floreuce,  Ala.,  oa  Teaoessee  River;  Fort 
Leaveuwortb,  Kaus.,  ou  Missouri  Biver;  Helena,  Ark.,  od  Mississippi 
River;  JaflksODport,  Ark.,  on  Wliite  River;  Lake  Providence,  La.,  on 
Mississippi  River;  Little  Rock,  Ark.,  on  Arkaosas  River;  Louisville 
(npper),  Ky.,  on  Ohio  River;  Louisville  {lower},  Ky.,  on  Ohio  River; 
Memphis,  Tenn.,  ou  Mississippi  River ;  luouth  of  White  River,  Ark.,  on 
MississipxH  River;  Nashville,  Teun.,  on  Gumberlaud  River;  Katcliez, 
Miss.,  ou  Mississippi  River;  Red  River  Landing,  La.,  on  Mi^sisaippi 
Biver;  Saint  Louis,  Mo.,  ou  Mississippi  River;  V'icksburg,  Miss.,  on 
Mississippi  River. 

These  gauges  were  established  byMaj.  W.  E.  Merrill,  Corps  of  Engi- 
neers, United  States  Army,  during  the  latter  part  of  1871,  except  those 
at  Carrolltou,  La.,  established  January,  1872,  and  at  Nashville,  Tenn., 
August,  1873. 

I^gular  observations  were  commenced  at  each  station  as  soon  as  the 
gauge  was  established,  and  continued  regularly  since,  so  that  a  complete 
reuord  of  daily  readings  at  all  the  stations  (with  a  few  exceptions)  has 
heen  obtained  from  January,  1872,  to  the  present  lime.  In  1881  bnl- 
letiu  boards  were  erected  at  all  stations  ou  the  Mississippi,  for  the  pur- 
pose of  giving  to  steamboats  the  stage  of  water  each  morning.  Under 
my  direction  tbe  gauges  at  Baton  Rouge,  Carrolltou,  Memphis,  Natchez, 
and  Vicksbnrg  were  inspected,  repaired,  and  tested.  In  addition  to  the 
above  the  Mussissippi  River  Commission  has  inspected  the  gauges  on 
the  Mississippi  River  nearly  every  month,  and  made  the  necessary  re- 
pairs.  Records  of  the  daily  readings  of  the  gauges  have  been  furnished 
the  Mississippi  River  Commissiou,  and  a  copy  of  tbe  Carrolltou  gauge 
record  has  been  furnished  the  assistant  engineer  in  local  charge  of  the 
examination  and  survey  of  tbe  South  Puss  of  the  Mississippi  River. 
Hydrographs  of  all  tbe  gauges  were  made  but  retained  in  this  office. 
Coiiioa  of  tbe  gauge  records  at  all  the  stations  are  transmitted  herewith. 
In  accordance  with  the  joint  resolution  approved  February  21, 1871,  re- 
ferred to  above,  the  sum  of  $5,U0U  was  to  be  ai>propriated  annually  for 
the  gauges.  As  uo  appropriation  was  made  for  tbe  next  fiscal  year, 
and  the  amount  available  at  the  end  of  this  fiscal  year  would  not  be  suf- 
fieieut  to  maintain  all  of  the  gauges  duriug  the  following  year,  the  Mis- 
si88i|ipi  River  Commission  hns  agreed  to  pay  the  observers  at  the  gauge 
Blatioiis  on  the  Mississippi  River  in  order  to  prevent  the  suspeusion  of 
thoue  important  observatiuus.  The  readings  of  tbe  gauges  ou  the  trib- 
tataries  will  be  coutinued  duriug  the  bscal  year,  or  uutil  the  approi>ria- 
tiou  is  exhausted. 

Monet/  statement. 

Jijlr  1.  1884,  ainonnt  available J754  53 

Amount  apptopri  a  Wd  by  act  approvedJuI;  5,  1884. 5, 000  00 

5,754  53 
Jolj  1,  1883.  amoant  expended  dnriug  fiscal  year,  eiclnaiTB  of  ontBtanding 
Iiabililieg  July  1,  1884 3.637  00 

Jnlj  1, 1985,  amooDt  aTBilable 2.117  53 

iAmonpt  that  can  be  pmlitably  expended  ID  fiscal  year  ending  Jnne30,18S7      5,000  00 
nnljniitied  in  ooniplianoo  with  roquiremsuts  of  section  2  of  river  and 
Wboc  acta  of  1866  and  lri67. 
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Compariton  0/ flood  of  ISiS  witi  Ugiott  loaUr  provtomlf  neorded  at  tkt  diftrmt  Ittiati. 
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PRELIMINABT  EXAMIHATION  OF  CASSIDY'8  BAYOU,  MIS81S8IPPL 

Dnitbd  States  ENonrBEB  Office, 

VUsktburff,  Miss.,  December  10, 1884. 

Sib  :  I  have  the  hoDor  to  submit  the  following  report  apon  tlie  |He- 
liminary  examiDation  of  Caasidy'a  Bayou,  Miseissippi,  made  io  aoconl- 
ance  with  the  requiremeDts  of  the  rirer  and  h&rbor  act  of  July  5,  tSSL 

The  examination  waa  made  by  Assistaut  Eogineer  8.  S.  Bnirowee, 
whose  report  is  submitted  herewith. 

From  his  report  it  will  be  seen  that  the  bayon  above  the  monlli  <^ 
Hopson's  £ayoa  is  evideutly  not  worthy  of  improvement. 

His  estimate  for  the  improvement  of  the  bayou  below  this  poiD[,ft 
distaoce  of  about  44  miles,  is  t8,000,  or  nearly  t200  per  mile.  Theeom- 
merce  to  be  benefited  is  estimated  at  2,100  bales  of  cotton  and  abont 
1,000  tons  of  cotton-seed,  together  with, an  indefinite  amount  of  return 
freight. 

EvcD  though  the  productioD  may  be  doubled  iu  a  few  years  if  tlw 
couQtry  be  protected  from  overflow,  yet  a  considerable  portion  mil  be 
annually  marketed  before  there  is  sufficient  water  in  the  bayon  to  pe^ 
mit  steamera  to  enter. 

For  these  reasons  I  am  of  the  opinion  that  Cassidy's  Bayon  is  oot 
worthy  of  improvement. 

So  further  survey  la  considered  necessary. 
Very  respeobfally,  your  obedient  servant, 

EBIO  BBBQUUd), 
Captain  0/  Enginten. 
The  Chief  of  Enginebbs,  U.  8.  A. 
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BXPORT  OF   MR.   F.    e.   BURROWEB,    ASSISTANT  XM01NEER. 

UNTRD  STATKS  EKOtNKRB  Ofpicb, 

PiDktbitrg,  Mim.,  htotmbtr  ^  IBM. 

Captain  :  I  bave  the  honor  to  anbmit  the  followinfc  report  on  m  ez&mlDatlOD  or 
Cawidf 's  Ba;ou,  Mtasisaippi,  made  under  yoardiiectioo,  to  determine  ita  availability 
bit  pnrposea  of  Davigation  : 

I  proceeded  from  this  point  to  Clarkedale  by  rail  And  thence  across  to  the  bayon 
by  road.  It  was  fonnd  ueceuary  to  make  the  wboleof  the  inspection  on  foot,  as  onlv 
for  short  distanoee  nsa'there  sufficient  water  in  the  bayon  with  a  channel  free  enongh 
from  obstruotioDH  to  allow  tbe  use  uf  a  skiff.  The  water  in  the  hajon  at  the  time  of 
the  examination  was  near  Us  lowt  st  etagi* 

Cassidy's  Bayon  starts  ont  from  Moore's  Bayou  about  8  miles  from  the  point  where 
that  stream  enters  tbe  Cold  water  Eiver;  it  flows  thence  westerly,  and  gradually  bund- 
ing  to  tbe  left  until  its  geuBral  direction  is  a  liLtln  east  of  south,  enters  the  Talla- 
batcbee  River  opposite  Sharkey  Landiug,  the  highest  point  on  that  riter  to  which  boats 
make  regular  trips  tbioughout  the  year.  The  bayou  has  a  total  (estimated)  length 
of  80  miles,  is  viiry  tortuous  throughout,  and  runs  through  parts  of  Coahoma,  Quit- 
man, and  Tallahatchee  counties.  The  bed  and  batiks  ereoompossd  of  clay  and  sand, 
covered  with  a  thick  layer  of  black  buckshot  soil. 


Ox-Bow,  Kay,  Mel  an  oboly,  and  Hopsou's  bayous  are  tbe  only  tme  tributaries  to  Caa- 
iidy's  Bayou.  Of  these  Hopson's  is  the  only  one  which  discharges  water  tbe  year 
round,  the  othen  being  dry  at  low  water.  During  the  rainy  season  they  all  contrib- 
ute largely  to  tbe  amount  of  water  in  the  bayou,  l>ut  at  a  medium  stage  tbe  princi- 
pal sup[>ly  is  drawn  from  tbe  Coldwater  River.  At  such  time  the  direction  of  the 
currant  in  Moore's  Bayou,  between  Caasidy's  Bayou  and  (be  Coldwater  River,  which 
at  low  water  flows  towards  the  Coldwater,  is  reversed,  and  Cossidy's  and  the  lower 
uart  of  Moore's  Bayon  is  oonverted  into  a  side  chute  of  tlia  Coldwater  and  Talla- 
na tehee  rivers. 

thk  upper  batoc. 

From  its  head  to  the  mouth  of  Kay  Bayou,  a  distance  of  18  miles,  the  channel  of 
Casudy's  Bayon  has  a  very  wide  and  shallow  cross-section,  the  banks  varying  in 
height  from  5  to  12  feet.  In  many  places  there  are  no  well-defiDed  banks,  the  bayon 
at  each  [lolnts  being  nothing  more  than  a  depression  in  the  swamp.  The  whole  of 
this  portion  of  (he  bayon  is  grown  up  with  timber  and  cypress  trees,  and  is.  In  fact, 
little  else  than  a  cypress  brake,  slightly  lower  than  the  surrounding  country. 


Immediately  below  tbe  mouth  of  Kay  Bayon  the  channel  widens  ont  into  a  lake 
having  a  width  of  16(1  feet,  a  depth  of  from  10  to  IS  feet,  and  banks  12  feet  in  height. 
It  preserves  this  character,  with  a  width  varying  &om  75  to  150  feet,  for  a  distance 
of  7  miles,  tbe  banks  being  lined  most  of  the  way  with  heavy  timber.  This  is  known 
as  Big  Creek,  and  is  nearly  free  from  obstructions,  there  being  only  a  few  logs  and 
drift-piles  to  be  removed  and  leaning  trees  to  be  cut  in  order  to  allow  the  passage  of 
large  boats.  This  part  of  the  bayou  could  easily  be  made  navigable,  but  it  would  re- 
main inaccessible  to  steamers,  as  the  stretch  below,  extending  to  tbe  mouth  of  Hop- 
son's  Bayou  (a  distance  of  11  miles)  is  of  the  same  character  as  that  above  Kay  Bayon; 
that  is  to  say,  little  more  than  a  densely-timbered  sypress  brake,  through  which 
there  is  no  well-deHned  channel.  In  fact,  tbe  whole  of  Uassidy's  Bayon  above  the 
mouth  of  Hopson's  Bayon  is  entirely  unworthy   of  consideration  as  a  navigable 

The  commerce  of  this  part  of  the  bayou  amonnis  to  MO  or  GOO  hales  of  cot  ton  a  year, 
grown  on  plantations  scattered  along  its  eutire  length.  A  sulGcient  outlet  for  this 
tradn  is  fiirnished  by  hauling  from  li  to  15  miles  to  points  on  the  milroads. 

The  onls  tovm  on  Caasidy's  Bayou  is  New  Belen,  the  county  seat  of  Quitman  County. 
It  is  situated  immediately  at  the  head  of  the  bayou,  on  tbe  left  bank,  and  oonsista  of 
a  frame  oonrt-bonae,  log  jail,  one  dwelling,  and  a  store. 

FBOH  hopson's  bayod  to  thb  moutb. 


AAf 


Hopson's  Bayou  at  all  times  discbarges  a  considerable  quantity  of  water  into  Cas- 
'-'-  "ftyou.     Below  its  month  the  banks  ate  higher  and  the  channel  better  defined, 
BO  completely  olosed  by  logs,  snags,  trees,  and  other  obstructions  as  above. 
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The  following  tubte  (riTn  distkncei,  width*,  Ac,  aloDK  tbia  portion  of  tbe  bafoa. 

The  nutnbeT  of  bales  of  cotton  given  &a  produced  annually  incliidea  all  the  eotton 
Taised  in  tbe  immediate  vicinity  of  the  differeot  pointa  named,  and  which  wonid 
naturally  seek  Ibe  ba;au  as  an  outlet  if  it  were  made  navigable. 
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Along  thiH  portion  of  the  bayou  the  bunks  are  stable,  and  from  30  to  ^  fwl  ii 
belght.  Tbey  have  a  very  flat  glo|>e  fmin  tiie  edge  of  ioiv  naler  to  tbe  top,  mating 
the  top  width  from  tiOU  to  500  feet.  Throughout  almoHt  (be  entire  distance  IhiisJapf 
is  covered  ivilh  beuvy  timber,  principally  cypress,  oak,  and  aHb.  Tha  country  aluag 
the  right  bauk  is  clearmi  and  c.ultivaleil  for  about  oue-hatf  of  tbe  distance.  On  Ibi 
left  buuk  tlieru  is  only  a  small  portiuu  o^ieued  for  cultivation,  the  balance  remaioiic 
beuviiy  timbured.  Tlie  channel  in  only  from  AV  to  75  feel  wide  lu^tween  tbe  linibri. 
and  is  obstructed  by  numerous  snagH,  logit,  Htumps,  drift-piles,  and  leaning  trees. 

FLOODS. 

During  the  past  three  high-water  seasouB,  that  is,  It^,  186:1,  and  1884,  the  CassidT'i 
Bnyon  country  hns  been  almost  completely  ovurdowed  to  depths  varying  from  iU'i 
feet,  ouly  a  few  email  ridges  and  high  places  remaining  above  water.  These  ottt- 
flows  were  cauoeil  by  the  water  from  tbe  MIsniHslppi  Kiver  escaping  through  theat- 
merons  gaps  In  tbe  levees  and  pouring  over  ibis  ciiuulry. 

If  thcBC  orevaanea  are  closed,  there  is  no  danger  to  be  apprehended  cither  froB  tks 
water  carried  by  the  Coldwuter  and  Tallahatcbee  rivers  or  that  bnckeil  up  tbrMffe 
the  mouth  of  tbe  Yazoo.  The  etTect  of  thrse  inuudationg  baa  l>een  disastmnH  ia  tte 
extreme,  as  tht-y  have  not  only  caused  much  sulfeviiig  aud  direct  loss  of  stock  lad 
buildings,  but  ibe  fear  of  their  recurrence  baa  driven  a  large  part  of  the  labi^  bia 
the  country  to  the  less  productive  but  more  secure  bill  lands.  For  this  latt«r  tmhs 
a  large  piirt  of  the  cleared  land  is  at  presont  nucultivated  and  uuproductive,  the  lodt- 
rect  loss  frum  which  ta  very  great.  It  is  to  be  hopi'd  that  tbe  efTirla  at  pre«eD(  briii 
made  to  resist  tbe  floods  of  the  Hississippi  with  an  uubrukeo  and  effeciive  liwi/ 
levees  may  be  successful,  and  the  rich  and  productive  lands  along  Cassidy'*  Bsfst 
thereby  fmly  reclaimed. 

HAVtOATlOM. 

Casridy's  Bayou,  below  tbe  month  of  Hopsou's  Bayon,  boa  been  navigated  for  Btn; 
years  by  very  email  steamboats  during  high  water;  that  is,  from  t'ebruan;  to  Jour. 
The  acciimiilution  of  obstructions  ban,  however,  caused  the  number  of  trips  Dudr  I* 
gradually  decrease,  until  at  pri'sent  tbe  steumbuat  irnflic  of  the  bayou  is  of  very  ha- 
lted extent.  Tbe  stream  is  now  almost  ei:clusively  used  for  carrying  purpose*  bidit- 
boats  propelled  with  poles.  As  many  of  tbe  planterii  own  their  own  boats,  they  bin 
found  this  an  economical,  if  not  expeditious,  mode  «f  transporting  their  cottonu  Um 
Tallahatcbee  Kiver,  wheuce  it  is  shipped  by  steamboat  to  market. 

COST  OF  IMPBOVBHSNT. 

The  only  improvement  of  Cassidy's  Bayou  which  is  worth  considering  is  th«  >^ 
moval,  below  tbe  mouth  of  Hopsou's  Bayou,  of  all  logs,  snags,  stumps,  and  diiil- 
piles  &om  tbe  ohannel,  and  the  cutting  and  removal  oi  all  atandiog  timbw  oa  tk( 


.,  Google 


APPENDIX  U — BEPOET  OP  CAPTAIN  BEBQLAMD. 


AD'TIBABIUTT  OF  IHFBOVBHKKT. 

The  improvement  of  Cuaidy's  Bpiyoii,  aboTe  the  tnoatb  of  Hopsnn'a  Bayon,  ia,  •• 
before  atAtod,  regarded  as  impr&oticBlile,  on  aocoaat  of  the  namerons  obatrDctJona 
Knd  geaeral  inadeqanoy  of  the  channel,  anil  nnneoesBary,  js  the  Hmall  amount  of  cot- 
ton raised  has  a  anBSuiently  available  ootlet  tiy  roads  and  rallroada. 

Below  the  moath  of  Eopaon'e  Bayou  the  alream  could  be  made  navigable  for  aeven 
or  eiKbt  months  In  the  year,  and  the  trafflo  would,  in  a  short  time,  no  donbt  be  aaffl- 
deouy  Inoreaoed  thereby  to  joatify  the  expenditure  of  theamonnt  eatlmated. 

The  preaent  amonnt  of  cotton  annually  raiaed  along  IbU  portion  of  the  bayou  ia 
9^100  bales,  which,  with  1,000  tons  of  need,  and  the  necessary  supplies  as  retnm. 
fttiight>  oonstitutea  the  entire  comnieroe  of  the  conntry.  Were  the  country  freed 
ftom  overflows  this  amount  would,  no  doubt,  bood  be  increased  to  3,000  or  4,000  bttles 
annnally  produced.  The  whole  of  tbia  would  s«>ldum,  however,  be  tributary  to  the 
bayou,  as  the  water  never  reaches  n  navigable  BCaa;e  until  Jnniiarf  or  February,  and 
as,  on  account  of  the  peouliur  oouditious  under  which  much  of  the  planting  is  carried 
on,  the  crop  must  be  marketed  as  soon  as  gathered,  a  part  of  it  would  be  hauled  to 
points  on  the  railroad  before  boata  could  posaibly  ascend  the  bayou. 

The  saving  efleoted  by  shipping  by  steauiboat  overhauling  In  wagons  ia  at  least  S5 
oesta  per  bale,  which  would  amonnt  to  |500  on  an  annual  shipment  of  ti,000  bnlea. 
Were  the  bayon  improved  the  rates  would,  no  doubt,  be  so  redaced  as  to  make  the 
saving  aa  much  more. 

I  was  unable  to  get  any  definite  information  aa  to  the  coal  of  transportation  by  flat- 
boats,  but,  aa  under  the  present  oonditious  the;  have  been  found  to  be  successful  oom- 
petitOTs  of  tbe  steamboata,  it  has  evidently  been  the  cheapest  mode  of  shipment. 
Another  beneficial  result  of  tbe  improvement  would  be  to  make  profitable  the  sale  of 
«otton-seed,  most  of  which  is  at  present  either  fed  to  stock  or  nsed  as  a  fertilizer. 
The  saving  on  return  fr«i)(ht  can  be  assumed  as  eaaal  to  that  on  cotton  shipped, 
making  a  total  of  at  least  12,000  aonnally  saved  to  the  plantera  on  Cassidys  Bayou, 
were  it  improved  so  as  to  give  free  and  safe  navigation  duriDg  seven  or  eight  month* 
in  the  year. 

Very  rwpeotfnlly,  your  obedient  servant, 

F.  S.  fioBRoms, 

Capt.  Eric  Bbkolakd,  AuUtaul  Jinginetr. 

Corp*  of  Engirtmrt. 


United  Siatbs  Engikeeb  Office, 

Yicktburg,  Migg.,  December  15,  1884. 

Sib  :  I  have  the  honor  to  sobmit  the  following  report  apon  the  "Yazoo 
Pass,  Mississippi,  to  determiiie  the  cost  ot  a  lock  at  that  place,"  in  ac- 
conlaoce  with  the  river  auA  harbor  act  of  Jaly  5, 1884 ; 

An  examiaation  having  been  made  in  November,  1882,  under  direc- 
tion of  Maj.  A.  M.  Miller,  Corps  of  Engineers,  and  a  report  having  been 
published  in  Senate  Ex.  Doc.  Ko,  3D,  Forty-eighth  Congress,  flr»t  ses- 
sion, pages  69  to  71,  and  Appentlix  S  21,  Annual  Report  of  Chief  of 
Engineers,  1884,  no  further  examination  is  considered .necpssarj-,  as  the 
pass  is  DOW  in  aboat  the  same  condition  as  when  previously  examined. 

Your  attention  is  respectfully  invited  to  the  following  extract  from 
Major  Miller's  report^  and  to  the  detailed  report  of  Assistant  Engineer 
Thomas  M.  Farrell,  which  accompanies  the  Ibrmer : 

Tazoo  Pass,  Hisaissippi,  ia  a  bayon  and  lake — Moon  Lake — former!  v  connecting  the 

aters  of  the  MississippL  "  ^ - "■- 

water  River,  MisBlssippl. 
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Tlie  pM*  hu  been  oloaed  Hince  1871  by  a  levee,  and  no  boat*  b«Te  Bi|i«e  iUTigU«d 
tbepMB. 

The  eiamiDatiOD  was  made  by  Hr.  Thomaa  H.  Fanell,  auJBtaut  eogiiieer,  vhiiN 
report  ia  inoloaed  herewith,  in  November,  darins  low  water.  - 

The  commerce  to  be  benefited  by  a  lock  into  the  HissiBaippi  ia  Tery  insigDifieut  ii 
eampariaon  to  the  cost  of  aach  a  wnrk,  and,  in  addition  to  the  buildins  of  a  lock,  i 
oODBiderable  aom  would  be  reqaired  to  cleai  the  paas  throDgh  to  the  Coldwatat  Bini. 

No  estimate  of  the  coat  of  a  look  ia  given,  aa  this  cannot  be  snbmittad  withonlu 
aoonrate  anrvey.  The  ooet  of  clearing  the  paaa  from  Moon  Lake  to  the  Coldntti 
Biver  la  eatimal«d  at  abont  $8,000. 

In  viaw  of  the  above  facta,  in  my  judgment,  the  atream  ia  not  worthy  of  i]D|>rov»- 
mont,  nor  the  work  a  public  neceasity. 

Id  addition  to  tlie  railroad  to  Glendale,  meotioned  in  Mr.  Puiell's 
report,  there  is  now  in  operation  the  Lonisrille,  New  Orleans  and  Teiaa 
Baihxwd,  giving  ample  facilities  foi  transportation  to  Mempbis.  This 
nmd  crosses  the  pass  on  a  pile  trestle  bridge,  witich  forms  an  additionil 
obstruction  to  naTigation. 

The  difference  between  high  aud  low  water  in  the  Mississippi  at  Uii* 
point  is  about  46  feet,  and  the  bed  of  the  pass  is  14  feet  above  low  water 
in  the  Mississippi.  There  being  no  supply  of  water  to  the  pass  except 
flrom  the  Mississippi,  through  the  breaks  in  the  levee  above,  it  could  not 
be  made  navigable  more  than  half  the  year. 

A  lock  vonld  be  a  constant  menace  to  the  safety  of  the  levee,  nnless 
btdlt  with  great  care,  at  an  enormoas  cost. 

The  commerce  to  be  benefited  is  too  insignificant  to  justi^  tliis  ei- 
peoditore,  and,  in  my  judgment,  the  stream  is  not  worthy  of  imprD?e- 
ment; 

Ko  survey  is  considered  Decessary. 

Yery  respectfhlly,  yoar  obedient  servant, 

ESIO  BSBaLAND, 


The  Ghxep  op  E^oinberb,  U,  8.  A. 


Oofptain  of  Engi»een. 


PBEUMINART  EXAMINATION  OF  DEER  CE£BE,  MISSISSIPPI. 

UXiTED  States  Enqinber  Office, 

Violcaburg,  Misa.,  DeoemlKr  10, 18B1. 

Sib  :  I  have  the  honor  to  submit  the  following  report  upon  the  pre- 
limiofuy  examination  of  Deer  Creek,  Mississippi,  made  in  aocord^m 
with  the  requirements  of  the  river  and  harbor  act  of  July  5, 1884 : 

Deer  Creek  has  its  source  in  Lake  Bolivar,  in  Bolivar  Coanty,  and 
flows  thence  in  a  southerly  direction  through  Washington,  Sharkey, 
and  parts  of  Issaquena  and  Warren  counties,  and  empties  into  the 
Yazoo  River  25  miles  above  the  month  of  the  latter.  Deer  Creek  bu 
two  other  ontlets  in  addition  to  its  month  proper.  The  main  outlet  a 
the  Boiling  Fork,  which  leaves  Deer  Creek  at  the  town  of  Boiling  Forti. 
raus  into  Little  Sunflower  Biver,  and  thence  through  Indian  Chnteinto 
Big  Sunflower  Biver.  The  portion  above  Boiling  Fork  to  Stoneville, 
which  is  considered  the  head  of  navigation,  is  called  Upper  or  Big  Deer 
Creek.  The  other  outlet  is  through  Black  Bayon,  which  runs  T€6t 
wardly  and  connects  Deer  Creek  with  Steele's  BayotL 

The  portion  between  Rolling  Fork  and  Black  Bayoo  is  known  as 
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Lower  Deer  Creek,  and  that  below  Black  Bayou  is  called  Little  Deer 
Creek. 

Upper  Deer  Creek  varies  in  width  from  100  to  200  feet.  This,  together 
with  the  Boiling  Fork,  forms  the  most  important  section  of  the  river. 
Tt  flows  throQgh  a  rich  alluvial  valley,  which  is  cultivated  on  both  sides 
all  the  way  up  to  Btoneville,  and  prodnces  annually  about  43,000  bales 
of  cotton  and  26,000  tons  of  cotton-seed  for  export,  besides  corn  enough 
for  home  consumption. 

Most  of  this  cotton  is  now  sent  to  market  by  the  Louisville,  New  Or- 
leans and  Texas  Railway,  which  crosses  this  section  at  Rolling  Fork 
and  again  at  Nittayuma,  some  20  miles  above  the  former  place.  The 
obstructions  to  navigation  consist  of  logs,  stumps,  and  fallen  trees  in 
the  channel,  and  overhanging  trees  on  the  banks.  Were  these  removed, 
navigation  of  this  section  would  be  possible  during  seven  or  eight  months 
of  the  year,  and  much  of  the  cotton  and  cotton-seed  would  probably  be 
sent  down  to  the  Mississippi  Biver  by  water  at  a  considerable  saving  of 
freight. 

Even  if  the  competition  with  the  railroad  effected  a  rednetioD  of  only 
50  cents  per  bale,  the  planters  wonid  save  annaally  on  cotton  alone 
about  922,000. 

As  both  banks  of  this  portion  of  the  river  are  cleared  and  under  culti- 
vation, the  obstructions,  after  having  been  once  thoroughly  removed, 
wonld  not  soon  reform,  and  the  improvement  would  not  have  to  be  re- 
peated each  year,  as  is  the  case  where  the  caving  banks  are  covered 
with  timber.  One  fixed  railroad  bridge  and  more  than  fifteen  highway 
bridges  now  form  artificial  obstructions  to  &ee  navigation.  Until  these 
are  altered  or  removed,  the  removal  of  the  natural  obstructions  would 
be  of  little  service  to  navigation. 

For  the  reasons  above  given,  I  consider  that  Deer  Creek,  from  Leland 
down  to  the  month  of  KJjIling  Fork,  is  worthy  of  improvement,  pro- 
vided the  artificial  obstructions  above  referred  to  be  removed.  The  por- 
tion of  the  river  below  Boiling  Fork  is  of  less  importance.  The  country 
through  which  it  flows  is  not  so  highly  cultivated,  the  obstructions  are 
more  numerous,  and  the  channel  depth  and  width  are  less  than  in  the 
upper  section;  the  amount  of  cotton  raised  is  only  about  7,000  bales; 
and  the  artificial  obstructions  consist  of  thr6e  fixed  railroad  bridges, 
besides  a  number  of  highway  bridges. 

For  these  reasons  I  do  not  consider  this  section  of  the  river  worthy  of 
improvement. 

The  following  estimate  is  submitted  for  the  improvement  of  Deer 
Creek,  Mississippi,  from  the  month  of  Boiling  Fork  to  Leland : 

Boats  Bud  ontflt $1,000 

Snperintendeiicp  and  tabor,  ten  mootbe  (two  seuona) 11,330 

ContingeDQies,  10  per  oeot 1.233 

Tot»l 13,663 

Ko  f^irther  survey  is  considered  neceesai^.  The  examination  was 
made  by  Assistant  Engineer  F.  S.  Burrowes,  whose  report,  giving  de- 
tailed iufbrmatioH  concerning  the  river  and  its  obstmotions,  character 
and  resonroes  of  the  adjacent  country,  and  other  valuable  information, 
is  submitted  herewith. 

Very  respectfully,  your  obedient  servant, 

Frio  Beroland, 

Captain  of  Engineera. 
The  Chief  of  Engineers,  U.  S.  A. 
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RBPOKT  or  MR.  F.  S.  BUBROmU,  ASSWTAMT  XKODnuCK. 


tho  creek  ka  far  •»  Areola.  From  Areola  np  to  Sloueville  1  made  the  examiiiBlia  <• 
foot,  ai  tbe  ehaanel  wu  bo  fall  of  lojci  and  trena  as  to  be  almnat  impaaaable  ■wUk  t 
•kiff.     Retaruing  bj  rail  to  BullioK  Furk,  I  examioed  Lower  Deer  Creek  fbom  tkit 

Eoint  to  its  mouth,  alio  ud  foot,  an  the  ■tream  waB practically  dry.  Tbti  stage  of  vaUt 
I  tbe  creek  at  the  time  of  the  exsmiiiatioa  vas  most  advantageoDB  fur  the  patfti^ 
being  at  tha  loweet  point  reached  for  man;  jeara,  and  thoa  expoeiog  to  view  all  At 
obslractioiia. 

DEXB  CBBKK. 

Deer  Creek  baa  ita  aonrca  in  Lake  Bolivar,  and  flows  thenoe  aauth westerly  thiM(k 
Bolivar,  Washiuf^on,  Sharkey,  aod  parta  of  laaaqneaa  and  Warren  conntiea,  eaiFlj^ 
log  inio  the  Yaioo  Siver  !f5  uiiJpa  above  itH  mouth.  Ita  ooane  throngfaoat  La  thro^ 
one  of  tbe  richest  aectiooa  of  the  Yazoo  Delta.  Stoneville,  in  Waahineton  Coasq, 
baa  always  been  oonsidered  the  head  of  navigatioo,  tbe  oreek  aboTo  ueing  a*  w- 
rtrnoted  and  m>  email  as  to  be  not  worthy  of  consideration  as  a  n>vig»ble  atraBi 
The  navigation,  therefore,  waa  not  continued  beyond  that  point. 

ODTLKT8. 

Deer  Creek  baa  three  ontleta,  which  afford  entraucea  for  ateamboata,  and  divide  it 
into  tbree  alraoet  diitinct  navigable  stn-Hrua.  Tbe  main  ontlet  is  the  Soiling  Fwt, 
wbich  leavea  th«  ciwlc  at  the  town  of  Railing  ^ork,  aud  gives  a  connection  with  lb« 
Little  Sunflower  Eiver,  and  tbence  thrungh  Little  Snnflower  and  Indiaa  Chnte  wilk 
Big  Sunflower  Bivrr.  The  portion  of  tbe  creek  above  EollingFork,  and  aa  farapai 
Stuneville,  ii  known  aa  Up|iBr  or  Big  Deer  Creak. 

Tbe  uBit  outlet  below  in  Uliack  Bujoii,  which  connectathecreekwitb  Steele's Baroe, 
a  atreaui  at  present  iu  process  iif  improvement.  Tbe  portion  of  the  Btre*ia  betreM 
Boiling  Fork  aud  Black  Bayou  is  known  as  Lower  Deer  Creek. 

The  tbinl  and  least  ini|)ortaut  outlet  is  what  is  called  tbe  trne  moutlt  of  tbe  enA, 
omptyiiig  directly  into  rbu  Yazoo  Biver.  Tbe  sectiuu  between  the  month  and  BIsA 
Bayou  is  known  as  LiUle  Deer  Creek. 

UPPKR  DBBR  CRBEK. 

Upper  or  Big  Deer  Creek,  considered  aa  a  navigable  stream,  should  inclnde  tki 
Soiling  Fork  which  >u>au«ctB  it  with  tbe  Little  Sunflower  Biver,  as  any  plan  ft>ri» 
Improvement  would  uecesaitate  the  opeaiug  of  this  ontlet  in  order  to  make  tb*  SB- 
proveuieut  above  it  available. 

The  folio  niug  table,  tberefure,  gives  distances  and  other  data  aa  far  np  aa  EtoneviD^ 
the  mouth  of  the  Bolting  Fork  being  taken  as  the  initial  point  for  distance : 
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o  ii5  fert  iride,  and  hXB  quite  a,  coDsid- 
«r*ble  fall,  as  indicated  b;  a  current  of  about  'i  miles  sn  boar.  Tbt)  bed  of  tbe  stream 
la  filled  with  logs  aad  anagt  and  the  baoka  lined  vriih  biBV;  timber,  leaviiie  a  space 
betireeti  barely  snOlcleDt  for  tbe  passage  of  auiall  boats  at  ameilinm  flood-slaKe  of 
-water.  For  tbe  balance  of  tbe  distance  (3}  mileK]  to  the  town  of  BoIIIdg  Fork  the 
atream  widens  oat  from  30  to  60  feet  at  lo«-  wat^,  and  has  a  depth  of  about  3  feet 
with  a  hardly  perceptible  current.  Tbe  logs  and  snags  ia  tbe  bed  of  the  stnam  are 
not  so  unmerons,  aor  is  tbe  timber  on  tbe  banks  as  much  of  an  obxtrnotioo.  One  road 
bridge  and  one  railroad  bridge  cross  tbe  BollJtiL'  Fork.  Tbe  milroad  bridge  is  pfo- 
TJded  with  adran  span  Which  gives  a  clear  nldtliof  cbannel  of  3U  feet.  At  the  town 
of  Rolling  Fork  Upper  Deer  Creek  has  a  width  of  100  feet,  a  depth  of  B  feet,  and  ba» 
no  perceptible  current  at  low  water.  The  banks  are  lH  feet  in  oeight,  and  are  com- 
poaed  of  aaiid  and  ailnvial  soli,  known  ae  bnchsbot. 

The  bed  is  mostly  of  clay.  The  stream  continnes  of  this  lake-like  character  *■  far 
np  aa  Panther  Barn,  the  width  varyiOR  from  40  to  100  feet,  and  tbe  dt^pth  gradnallr 
decreasing  to  S^  feet.  At  UcKinuey  viOe  there  is  a  sort  of  mud  shosl,  having  a  depth 
on  ic  uf  only  1|  feet,  caused  by  snrlace  soil  waKhlng  in  throngb  a  small  slough.  The 
banks  from  tbe  water  edge  lo  the  top  are  covered  nearly  all  the  way  with  a  heavy 
crowth  of  timber,  mostly  willow,  Cottonwood,  and  sycamore,  with  some  cypress,  Tbe 
bed  of  the  creek  is  tilled  with  togs  and  snags,  which  incrrase  in  size  and  qtiantltj  as 
the  stream  is  ascended.  At  Nittayuma  there  is  a  fixed  railroad  bridge  built  on  piles. 
Four  Toad  bridges  spau  the  creek  In  this  reach. 

From  Panther  Bnrn  to  Areola  the  creek  changes  somewhat  iu  character.  It  dot- 
tows  to  a  general  width  of  !iO  feet,  and  has  a  general  depth  of  Ui  feet,  lo  several  places 
it  Is  only  90  feet  wide  and  1^  feet  deep.  There  is  a  current  having  a  velocity  of  abont 
1  mile  an  hour  must  of  the  way.  The  bed  is  a  complete  not- work  of  logs  and  lai^e 
fallen  trees,  which  reach  completely  across  the  stream  at  short  intervals.  Tbe  timber 
on  tbe  banks  is  heavier  and  mure  of  an  ubstmcliun.  In  man;  places  treesfiom  either 
Bide  lean  so  as  to  intersect.  Tbe  timber  is,  however,  confliifd  to  the  banks,  the  coun- 
try adjoining  belnt;  cleared  aud  cultivated  almost  the  entire  dixtance.  The  banks  aro 
SO  feet  in  height  and  of  the  same  nature  us  those  brlow.  Eixht  rood  bridges  cross 
thia  portion  of  the  stream.  Above  Areola,  and  as  far  np  as  Stuuevillf,  the  creek  is 
sluggish,  is  from  20  to  110  feel  iu  width,  and  from  U  to  2  fert  deep,  the  bed  of  the 
stream  being  clogged  with  logs  and  grass.  The  timber  along  the  banks  leans  over 
the  narrow  channel  and  completely  obstrnclH  navigation,  (or  the  greater  part  of 
tbe  distance,  however,  it  is  light,  being  mosti.v  willow  and  cottonwood.  There  ate 
seven  road  bridges  and  three  tiled  railroad  bridges  across  thia  portion  of  tbe  creek^ 
including  tbe  bridges  immediately  at  Stoneville. 


i 

Width  Of  chMi. 

pmduoed 

... 

Bottodu 

itabt. 

Hoad-'lUUrorf. 

B 

z'lU 

1T6 

ZOO 

rut 

so 

IB 
IS 

» 

40 
M 

to 

WO 
GOO 

1 

^'':::::;:":"::::":::::::::;::::::::::::::::;: 

At  the  time  of  the  examination  all  the  water  from  Upper  Deer  Creek  was  flowing 
ont  throngb  Rolling  Fork,  and  ss  the  creek  below  that  point  has  nut  a  single  low- 
water  tributary  it  was  found  lo  be,  as  was  to  be  expected,  practically  dry.  There  ia 
one  pool  of  itandiog  water  extending  from  Egremont  to  Bl»ck  Bayon,  wbieh  ia  one- 
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half  foot  deep  kud  fVvm  ;!0  to  30  feet  wide.  The  bal&Dce  of  the  streMn,  iDclodtng 
BIkok  Bayou,  ia  ftbaolately  drv,  aod,  if  it  were  not  for  the  mud,  coald  be  craned  on 
foot  at  an;  point.  From  Rollitig  Fork  te  Black  Bayou  the  channel  ia  &om  SO  to  n 
feet  wide  at  the  bottom,  and  from  100  to  200  feet  wide  at  the  top.  Ther«  U  a  tej* 
number  of  logs  la  the  bottom,  and  leaoiDK  timber  Uaee  the  bauka  near);  mU  tbe  nf, 
groniDfffiom  the  top  to  the  bottoni.  There  ate  eight  road  bridzea  KDd  (wo  find 
railroad  briditee  across  tbis  portion  of  tbe  creek.  Blnck  Bayon  U  St  feet  wide  at  At 
bottom,  and  from  80  to  100  feet  wide  at  the  top.  The  logs  and  leanlne  tnca  ia  tbi 
Bnt  mile  and  a  half  from  Deer  Creek  are  not  very  naraerons,  aa  the  t>«yaa  pMKi 
through  cleared  land.  The  remainder  of  the  distance  to  Steele's  Bayoa  (8  nksl 
puses  throDgh  a  densely  timbered  swamp  and  canebrake,  and  the  chaniMl  i 
with  obstmctions.  On  the  lowerhalf  mileau  effort  has  been  made  by  atesmlM 
to  clear  oot  the  stream,  and  the  leaning  timber  bas  been  cut  so  as  to  allow  tree  asn- 

Ektion  at  high  water.  There  is  one  road  bridge  acroas  Block  Bayou,  De*r  its  bead 
Ittle  Deer  Creek,  fh>m  Black  Bayoo  to  Dixie,  passes  through  pfaDtAtiona,  and  ih 
timber  along  tbe  bank  Is  almost  eicinsively  light  willow.  The  channel  ia20  Aelvib 
at  the  bottom  and  tOO  feet  wide  at  the  top,  quite  a  nnmberof  logs  being  Ibnndis 


bottom,  more  or  less  embedded  in  the  mad.  From  Dixie  to  HaTpin  the  chAnnelilrf 
almost  the  same  sise,  bnt  as  it  passes  through  a  heavily-timbered  country  it  is  slaM 
completely  B lied  with  logs  and  trees  and  obstmcted  with  leaning  timber. 


]  year,  and  have,  i 

olearad  away  the  worst  obetnictions  aa  to  allow  of  their  passafce  at  a  medinm  lati- 
stage  of  water.  Especially  is  this  noticeable  on  Ihe  first  8  raile«  above  the  mouk 
tbe  channel  being  almost  entirely  clear  of  obstrnctions.  There  still  remaina,  bo*- 
ever,  a  great  number  of  logs  to  be  removed  and  trees  to  be  cut  in  order  to  make  ti;- 
thing  like  safe  navigation  possible  over  the  upper  part  of  this  reach. 

CHARAtTTER   OF  THE  COUNTRY. 

antrv  along  Deer  Creek  is  one  of  the  most  fertile,  faigUy 
,  .  .  lated  sections  of  the  ricb  bottom  lands  in  the  Tttt 
dflta.  The  soil  is  a  rich  buckshot,  and  yields  large  crops.  Cotton  is,  of  conns,  ^ 
principal  staple,  and  a  bale  of  cotton,  or  from  GO  to  75  bushels  of  com,  ia  the  tMs! 
i«tum  expected  from  1  acre.  In  certain  sections  over  2  bales  of  cotton  or  100  boM) 
of  com  are  sometimes  made  from  an  acre.  From  Staneville  to  Rolling  Foil  that  it 
a  strip  of  cultivated  laud  on  either  side,  varying  in  width  from  1  to  3  miles.  Bd0> 
Rolling;  Fork,  and  aa  far  as  Black  Bayou,  this  strip  is  from  one-half  to  I  mile  wide  oc 
eaoh  side,  and  l>elow  Black  Bayou,  as  far  aa  Dixie,  it  is  one-half  mile  wide.  Bdev 
Dixie  tbera  are  only  five  large  plantations,  elevated  on  the  right  bank,  the  bainn 
still  remaining  uncultivated  and  uncleared. 

BRD  AKD  au(KS. 

The  bed  of  the  stream  is  compoaed  of  sand  and  day,  and  the  baitka  of  saad  wd 
alluvial  deposiL    The  banks  vary  in  height  from  17  to  28  fret,  thb  highest  b«^a 


the  right,  along  the  upper  portion  of  Big  Deer  Crfiek. 
As  in  the  caae  with  all  at:  ■       .•  , 


ing  through  an  alluvial  bottom,  tbe  eensisi 
the  creek  in  many  places  is  very  crooked,  sliarp  tarns  and  long  benda  being  of  bcqavl 
occnneuce. '   Tbis  is  more  eapecially  noticeable  near  the  month,  whera  ia  bbtos! 

S laces  the  distance  traveiaed  by  tbe  creek  is  three  or  four  times  the  length  of  a  seavki 
ne  between  two  point*  of  the  stream. 

08GILLATIU\'  AMD  TVOODO, 

The  differeuoe  in  elevation  between  extieme  high  and  low  water  ia  ftom  15  tall 
feet  on  Upper  Deer  Creek,  and  increaaee  to  Sfi  or  28  feet  at  the  month.  T^  waH 
usually  begins  to  rise  in  Jannaiy  or  Fehmary,  reaching  ita  higheat  point  in  lUttk 
or  April,  and  continning  high  until  June  or  Jnlj.     Low  water  picTaila  dnriaf  de 


balance  of  the  year,  the  lowest  occnrring  generally  in  Oetober  or  November. 
highest  water  ever  known  on  the  cnfi  was  that  of  ISN,  which  innndatai  ik 
entire  Deer  Creek  country  from  St^meville  to  the  month,  with  the  exceptkNi  of  a^wl 
strip  along  the  right  bank  from  Nittayuma  northwaitl  abont  15  milea.  At  Bilfisf 
Fork  tbe  water  bsjely  ooverrd  the  crrek  banks,  and  Ihe  flood  there  gndoaDy  inocaM' 
in  hrt^i  down  the  creek,  covering  the  banksat  Black  Bayoaio  a  depth <rf^liMt,Bi4  - 
at  tbe  month  to  a  depth  of  B  feet.  Tbr  snc«eeding  yeaia  IKS  and  1«W4  ako  hna^t 
disastioas  floods,  neither  of  which  were  so  high  by  several  feet  aa  that  of  IflSt  fit- 
Tiona  to  li^  there  is  no  record  of  a  flood  which  did  aeriooa  dama^  to  IhsDsK 
Creek  ooantry.    The  cause  of  this  exceptional  Aood  ia  obviooa  witoi  we  faww  tks 

Ccxwic 
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coDditloDS  under  *bich  it  ooauned.  The  leveea  »1i>bk  th«  HiniMippl  Blver  at  the 
tipper  end  of  the  Tftzoo  deltAt  and  opposite  the  beadwatent  of  the  Bij;  Sunflower 
RiTST,  daring  that  and  thesucceediu);  nigh-wst«r  seasons,  wem  full  of  gapB,  and  were 
in  snch  a  generally  dilapidated  condition  ae  to  be  of  no  avail  to  keep  oat  the  flood 
in  the  MiMisaippi,  which  reached  the  highest  point  ever  known  on  that  porllan  of 
the  river  during  1B82.  The  waMr  ponnug  through  these  openings  filled  to  over- 
flowing the  Big  Sunflower  and  Yaioo  riven,  and  then  flowed  westward  over  the  Deer 
Creek  country,  and  this  water  superadded  to  the  backwater  fmm  the  Yazoo  made  the 
innndation  comblete.  It  is  not  probable  that  much  damage  would  happen  to  this 
section  of  the  country  from  backwater  alone,  as  when  the  levees  above  were  praeti' 
oally  intact  no  portion  was  ever  overflowed,  except  a  small  area  near  the  Qioatl).  As 
strennons  eflbrta  are  being  made  to  islose  the  gaps  in  the  levees  during  the  present 
season,  it  is  probable  that  the  Deer  Creek  country  will  be  freed  from  snob  dlMstroDa 
floods  as  have  occurred  for  the  past  three  years. 

RAILROADS. 

The  Lonisville,  New  Orleans  and  Tencas  Railroad,  running  from  New  Orleans  to 
MemphiB,  was  completed  and  put  in  operation  during  the  past  summer.  This  road 
traverses  the  Deer  Creek  country  from  its  month  h>  Stoueville,  crossing  the  oreek 
and  its  outlets  six  times  in  that  distance.  A  branch  of  this  road,  in  process  of  con- 
struction, starts  from  Leland,  and  crossing  Deer  CVeek  runs  thence  to  a  point  on  the 
Miasissippi  River  opposite  Arkansas  City,  where  it  will  make  a  connection  with  Lit- 
tle Rock,  Ark.,  and  the  Saint  Liouis  and  Iron  Mountain  Railroal  system.  Another 
brsnoh  is  contemplated  starting  at  Green vrlle,  running  thenoethroagn  Che  Lake  Wash- 
ington country,  and  conuectiiig  with  the  main  line  at  Rolling  Fork. 

A  narrow-gauge  railroad,  known  as  the  Georgia  Paoiflo,  from  Greenville  east, 
crosses  the  creek  at  Stoueville,  at  which  point  a  branch  starts  southward  and  runs 
close  along  the  right  bank  of  the  creek  to  oe^  the  Sharkey  County  line. 

TOWNS. 

SUmeville,  at  the  head  of  navigation,  is  a  small  country  town  having  four  or  five 
stores  and  about  150  iuhabitanta. 

Xeload  is  a  new  town,  distant  by  rail  2  miles  ftoin  Stoneville.  It  has  been  built 
entirely  witbin  the  pa»t  year,  has  four  or  five  Btores  and  a  hotel,  and  is  as  yet  of  no 
commercial  importance. 

Areola  is  a  snialt  village  on  the  risht  bank  of  the  creek,  contains  five  or  six  stores, 
and  is  a  shipping  and  supply  pDiutforasmall  section  of  country. 
,  MoKinnagvilU,  on  the  left  bank,  is  a  village  of  about  the  same  size  and  iniportanoe 

Boiling  Fork,  situated  at  the  intersection  of  Upper  Deer  Creek  and  the  Rolling  Fork, 
is  the  most  considerable  town  on  the  oreek.  It  contains  seven  or  eight  stores,  two 
hotels,  saloon,  wagon-shop,  Ac,  and  haa  300  to  400  Inhabitants.  It  is  also  the  ooonty 
seat  of  Sharkey  County. 


The  Deer  Creek  country,  tcom  Stoneville  down,  ships  darins  the  year  some  50,000 
bales  of  cotton,  distributed  about  as  given  in  the  taoles.  This  shorn  about  13,000 
bales  as  the  product  of  the  Upper  Deer  Creek  country,  and  only  7,000  for  the  balanoe 
of  the  distance.  This  cotton,  with  ationt  35,000  tons  of  oottou-seed,  would  oonitllnte 
the  entire  outgoing  freight,  as  there  is  nothing  else  raised  ih  quantity  with  a  view 
to  shipment.  Although  large  crops  of  com  can  l>e  made,  there  is  aeldom  more  than 
enough  raised  to  supply  the  home  oonsumptlon.  lu  man;  instances,  corn  is  actually 
shipped  into  the  oonntry  to  supply  the  home  demand.  The  ingoing  fr«ight  would 
consist  of  meat,  fionr,  implements,  and  other  things  necessary  to  make  the  crops  and 
subsist  the  inhabitants. 


As  stated  before,  boats  have  been  In  the  habit  of  entering  the  creek  in  three  differ- 
ent ways,  the  roate  throngh  Little  Sunflower  and  Rolling  Fork,  and  thence  up  Big 
Deer  Creek,  being  the  much  more  important  and  profitable.  Small  boats  are  gener- 
ally able  to  make  thia  trip  during  four  or  five  months  in  the  year,  bringing  out  the 
*  cotton  and  seed  and  carrying  in  the  necessary  sopplies.  The  trafflo  was  carried  on 
mainly  with  bargea,  the  boats  being  used  only  for  towlug. 

Although  Stoneville  is  called  thehead  of  navigation,  boats  have  not  gone  that  high 
up  for  a  number  of  years.  The  highest  point  to  which  they  have  been  in  the  habit 
of  gping  in  lat«  years  is  Bordette%,  and  most  of  them  have  not  gone  above  Areola. 
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Tlia  nftTi^tion  throQ^h  Blaok  Bayon,  »iid  tlience  np  Lower  D«er  Ci««k,  bM  bees 
very  reatriDt«d  fnr  a  Dumber  of  j  ears  back,  and  generally  conaiala  in  Ave  or  six  Uipt 
•f  a  imall  Uoat  during  biiih  water. 

Tbe  Hteaniboat  trade  of  Little  Deer  Creek  bas  beoome  almost  all,  exoept  ftom  tbe 
moatb  to  Halpln.  Over  tbia  portion  email  boats  make  freqaeul  trips  donng  tbe  ma- 
dlam  bigb  water. 

OBSTBDCnOIIB. 

The  only  nataral  obatmctious  to  tbe  navigatioo  of  the  creek  are  the  loga  and  tKH 
in  (be  bed  of  tbe  atream,  and  tbe  overbanginff  timber  on  tbe  banka. 

The  artificial  obstrootioui  are  the  road  and  the  railroad  bridgsa,  which  ■panOa 
oreek,  and  two  small  wrecks,  one  of  a  barge  and  the  other  of  a  small  ateanboat 
Only  one  of  the  railroad  bridges  (the  one  cniwing  the  Boiling  Kork)  la  sapplied  with 
a  draw.  Tbe  remuDinu  seven  railroad  bridges  are  fixed  atracturca,  bmltoo  pili^ 
Mod  ehODld  be  provided  with  drawH  giving  a  clear  apan  of  at  least  M  feet,  sbaaldit 
be  deemed  sdviaable  to  improve  the  navigation  of  tbe  stream. 

The  road  bridges  sre  at  present  construoted  no  that  tbe  middle  span  oan  be  taktn 
np,  leaving  a  otear  width  of  tM  or  ^  feet,  and  boats  navigating  the  oreek  wen  eon- 
pelled  lo  reitiove  and  replace  them  at  enRli  paasage,  a  proceeding  which  invidved  a 
great  deal  of  iabur  and  expense.  In  order  to  give  free  navigation  they  ahoold  b* 
moved  entirely  and  replaced.if  necessary,  with  ponton  bridges  or  ferries. 

PL^  OF  mpROVtEMBHT. 

Any  scheme  of  improvement  to  make  low-water  navigation  possible  wonid  dmm- 
■arlly  inclnde  some  plan  for  the  oonstruotion  of  locks  and  dams,  and  perhaps  feedMi, 
and  would  rHijiiire  an  accurate  and  detailed  survey  to  determine  the  foaaibility  tad 
probable  cost  of  constructing  such  works. 

Tbe  plan  of  improvimeut  upon  which  tbe  following  estimate  is  based  is  for  the  n- 
moval  of  all  IcgH,  stnnips,  snags,  fallen  trees,  and  wrecks  from  the  bed  of  the  strtam, 
and  the  cutting  of  all  leauiug  timber  on  tbe  Uauks.so  us  to  make  navigation  poesibis 
for  seven  or  eigbt  months  in  the  year,  and  much  less  hazardous  thin  at  present.  If 
this  work  were  once  thoruugbly  dune  there  would  be  no  further  trouble,  as  tbe  coDutn 
eloug  both  banka,  for  ainiust  tbe  entire  length  uf  the  creek,  is  cleared  and  cultivsiM^ 
tbe  only  timber  being  thnt  growing  immediately  on  the  banks  of  the  stream.  Tbfn 
is  no  eslimate  made  for  the  removal  of  Iiridges  or  con  struct  ios  of  draw  spans,  as  thai 
expense  would  ualurully  fall  on  the  parties  owning  or  controlling  such  struciurts. 

This  work  could  only  be  done  to  advantage  during  low  water,  and  in  Upper  Dmi 
Creek  a  small  boat  rigged  with  a  crab  aud  sbeum  or  other  purohase  eoula  be  tis^d. 
In  Little  and  Loner  Ueer  Creek  tbe  work  would  have  to  be  dune  from  the  shore,  m 
there  is  not  Buffloient  water  to  float  a  boat  during  tbe  low-water  season. 

PROBABLB  COST  OF  IMPKOVBMXNT. 

Expenaes  of  party  for  one  month : 

Assistant  engineer |USJ» 

Foreman WW 

Cook  and  helper fiB  » 

30  meu,  at  $:tO  per  month COO  M 

SnbaiBtlDg  S!4  men,  at  fl^  pet  month  each !)«  0* 

Total l,lBOa 

UPPER  DEES  C&EBK  FROM  sfoNEVILLB  TD  MOUTH  OF  ROLLUCQ  FORK. 
Sttinutt, 

Boat  and  ontflt 11,000  00 

Tea  mouths'  work  (two  seasons) 11,33100 

'   Engineering  and  contiugeucies,  10  per  cent i,:0]OB 

Total 13,^fl> 

LOWER  DEEH  CRKEK  FROM  ROtUMO  FORK  TO  MOUTH  OF  BLaCK  BaTOU. 
EiHmaU. 

Ontflt pOOH 

Five  months' work 5,6X6(0 

Engineering  and  contingenoies,  10  percent 616  50 

Total 6,781  « 

D.q,t,zed.vG00glc 
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LIITU  DKKB  CBKBK  FKOM  BLACK  BATOU  TO  TAZOO  RIVKR. 

Ztiimalt, 

Smmu  •boTB t6,7Bl  60 

Tatkl  eatinutod  oool  of  iniproT«meiit  from  8toaevlll«  to  YftEoo  RiTer,  Indnding 
Boiling  Fork  and  Blaok  Bftyoa,  $27,126. 

ADVISABIUTT  OV  IMPBOVKMXttT. 

Thaoommorcoof  tbeooantrr  along  Deer  Creek,  were  It  all  dspendent  on  the  streama 
■a  tho  moat  ftvailkblo  mauia  of  tntDaportatlon,  would  no  doabt  Joitify  the  ezpendl- 
tora  of  the  unonnt  aatUnuad,  and  might,  pernapa,  in  time  render  worthy  of  dlBcna- 
iloa  the  qneation  of  alackwater  navigatioD.  Thia  ia  now,  however,  not  the  case,  aa 
the  ndlnmda  fomiah  ample  meana  for  transporting  all  the  commerce  of  the  country  ; 
in  faot,  thla  vear  the  probabilitjr  ia  that  all  the  cotton  will  have  been  shipped  before 
the  water  ia  high  enongh  for  the  boata  to  ron.  Whether  the  railroada  will  at  all 
tlmca  fiimiah  reaaou^^  cheap  tranaportatlon  ia  not  ao  certain.  The  only  beaefltto 
bederiTedfrom  thefAaent  iaiprovemeut  of  the  creek  would  be  to  K've  aoother  meana 
of  ^ipment,  and  to  ttaa  afford  pioteotlon  to  the  plantera  agalnat  extortionate  chargea 
by  aitber  railroada  or  ateamboata.  On  Upper  Deei  Creek,  even  now,  boata  will  no 
doubt  carry  oot  a  large  part  of  the  ootloo-aeed,  which,  being  balky  and  ezpenaJTe  to 
handle,  can  perbapa  be  ahlpped  cheaper  by  water  than  at  oraiuary  railroad  rates. 

The  eatimatea  giTcn  are  for  the  thorough  cleaning  oat  of  the  stream,  but  a  amaller 
amonnt  ooald  be  applied  with  advantage  to  the  improrement  of  navigatioo. 
Very  reapectfoUy,  yonr  obedient  aerrant, 

F.  8.  BUKKOWBS, 

AinititiU  Muginter, 
Capt  Eric  BKBnLAMD, 

CoTpt  ofEnginttrt,  U.  S.  A. 


U  25. 


United  States  Engineer  Oppioe, 

Vicksburg,  Miss.,  December  6, 1884. 

Sib  :  I  have  the  honor  to  submit  the  following  report  upon  a  prelim- 
ioary  examinatioD  of  the  "outlets  of  Bcenf  Kiver,  Louisiana,  with  a 
view  to  cloaiog  the  same,"  as  called  for  b;  the  river  and  harbor  act  of 
July  5,  1884. 

These  ontletaare  three  in  number.  The  lower  and  principal  one  isat 
Point  Jefferson,  about  50miles  above  Oiranl. tbepoint  where  tho  Yivks- 
bnrg,  Shreveport  and  Pacific  Bailroad  crossea  the  Boenf  River.  The 
effects  of  thia  outlet  are  to  divert  from  the  river,  at  all  slaprefi,  much 
water  which  is  needed  to  prolong  the  navitratiouortheriver.aiid  toform 
a  sand-bar  in  BcBuf  River,  opposite  and  below  the  ouilft,  wiiich  will 
eventually  cause  the  entire  volume  of  water  to  Bow  into  Liike  L»foiirche. 
The  resaltof  clo3tog  it  will  be  to  save  the  uHrigntion  or  BiBuf  River 
from  probably  entire  destruction,  and  also  to  prolong  its  duration  below 
Point  Jefferson. 

Tbe  two  other  outlets  are  on  Bonne  Id4e  Bayon,  a  tributary  of  the 
B<Buf  at  a  low  stage  of  water,  but  which,  at  high  water,  acts  as  an  out- 
let. These  latter  ciinse  a  direct  loss  of  water  from  the  river  at  certiiiu 
times,  and,  at  others,  an  indirect  Io»a,  by  drawing  fi-oiu  tbe  needed 
•apply,  which  loss  will  be  more  apparent  when  the  levees  on  the  Mis- 
siseippi  River,  now  in  process  of  construction,  are  completed.  Their 
closore  will,  therefore,  also  tend  to  prelong  the  navigation  of  the  lower 
river.    Over  914,000  has  already  been  expended  by  the  United  States 
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for  the  improvement  of  tfae  navigatioii  of  Boeaf  Biver  below  Point  Jef- 
feraoD,  LoDiaians. 

The  commerce  of  tfae  apper  river  is  now  nearly  $1,000,000  in  valne, 
and  the  iDoreased  duration  of  navigability  woold  add  one-third  of  that 
amount.  The  Baving  to  the  people  of  this  section  woold  be  75  oenls  p« 
bale  on  about  3,000  bales,  which  are  now  shipped  by  rail,  or  $2,260  per 
annnm  on  ontgoing,  and  as  much  more  on  incoming  freight  In  additiim, 
cotton  seed  to  the  amount  of  5,000  tona,valaed  at  $26,000,  which  is  now 
annually  wasted  on  account  of  cost  of  transportation,  woald  flodita  wi; 
to  market. 

In  my  opinion,  based  npon  the  facts  and  reasons  above  meotioDad, 
the  river  is  wortny  of  improvement  by  the  closure  of  the  thr^  oatteta 
near  Point  Jefferson.  1  would,  however,  recommend  only  the  closure 
of  the  outlets  themselves,  leaving  the  connecting  levees  to  be  built  by 
parties  whose  land  would  be  protected  thereby,  since  comparatively  no 
benefit  to  navigation  can  result  from  the  levees  on  the  west  bank  u 
long  as  the  water  escapes  from  the  Bceaf  Biver  over  the  east  bank.  I 
therefore  submit  the  following  estimate  of  cost  of  earth  dams,  no  loek 
being  available: 

EBTIUATK. 

Dam  for  Outlet  No.  1 : 
Slope  ^1,  otoirn  10  feet,  255  feet  laaa.    10, 911  cubic  Tarda  of  earth,  At  25 

£au ^758  50 

Dam  for  Oatlst  No.  2 : 
Slope  1H>  cronn  10  feet,  935  feet  long.    9,231  cubic  yards,  at SOoeota....     1,946  30 

Dam  for  Ootlet  No.  3: 
Blope  1^1.  crown  10  feet^  I,S0O  feet  long.    10,263  cubic  yards,  ataOoeots..     2,09!  60 
GngJueeriDg  and  contingencies,  10 per  cent 60  n 

Total 7.S90  03 

ITo  additional  survey  is  considered  necessary.    The  examination  ww 
made  by  Assistant  Engineer  Charles  Quinn,  whose  report,  with  sketch, 
showing  the  position  and  cross-sections  of  the  outlets,  and  the  proposed 
location  of  the  dams  and  couDecting  levees,  is  forwarded  herewith. 
Very  respectfully,  year  obedient  servant, 

£bic  BsRaLAio), 

Ot^tain  of  Engmeen. 
The  Ohiep  of  ENaiNSEBS,  17.  S.  A. 


report  of  mr.  charles  qoinm,  aasistant  ekoikebb. 

United  States  Enoinekb  Office, 

VidkOrmra,  Mitt.,  yovember  38,  1664. 

CAfTAiM  :  In  aooordanoe  with  your  inatmctions  of  November  7,  1S84,  haring  m*^ 
an  ezamliiationof  theoutletaof  Bmnf  BiTsc,  Loniaiana,  I  httve  the  honocof  rabKit- 
llnK  t«  you  the  following  report  : 

The  Mathern  outlet  (or  No.  J)  flows  out  of  BceufBirerat  Point  JefferaoD  in  a  gn- 
eral  oonme  of  north  70  degrees  west  for  half  a  mile,  where  it  flows  into  Lu> 
Lafonrohe.  The  rirar  has  a  strong  teodenoy  to  leave  its  original  bed  through  ^a 
outlet  and  onta  new  ohannel  int«  the  lake.  A  saud'bar  is  forming  in  the  Bceof  op- 
poalte  the  head  of  and  extending  below  the  outlet  for  300  yards,  in  couscqatmcaai^ 
the  lOH  of  water  throngh  the  outlet.  This  bar  not  only  obetroats  the  bed  of  the  nia 
but  tnma  the  main  body  of  water  into  the  ontiet,  causing  a  very  swift  cuitcbi 
during  high  stagea  of  water,  which  Is  cutting  away  tfae  south  bank  of  the  iKitM. 
making  it  wider,  and  at  each  successive  high  water  deepening  iteohannel  to  the  lak*. 
If  the  water  is  allowed  to  continue  to  flow  through  the  outlet  the  river  will  eraDi- 
ually  leave  its  original  course  and  flow  into  the  lake,  which  has  a  good  chaanel  kt 
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a  ctiitanee  of  B  miles,  ftnd  then  rnna  off  Into  a  low,  flat  awtunp,  where  it  spreada  orer 
Bevetal  tgaaie  mileH  of  coantry  withoat  any  defined  ohonnet;  thence  into  Bayon 
L.afaiirobe,  which  in  tnin  jIowb  into  the  B^enf  Kiver  60  miles  above  ita  mouth. 
Ontlete  Nob.  2  and  3  do  not  flow  ont  of  Bffinf  River,  bat  ont  of  Bonida  Bayoa,  wbloll 
empties  into  the  BiBiif  3  miles  above  Point  Jefferson.  During  high  water,  OatletaNos. 
2  and  3  not  only  discharge  the  water  that  oomes  down  the  Bonida,  bat  Binaf  River 
liaokB  np  the  Boaida  and  dinchaiges  a  part  of  ita  waters  throagh  the  ontleta  into 
Lake  Lafourche.  No.  2  flows  into  the  lake  1  mile  &om  where  it  leaves  the  Bonida, 
-while  No.  3  rana  more  to  the  west  and  flows  into  the  take  2  miles  &om  the  Bonida. 

The  benefit  to  navigation  to  be  derived  from  the  closare  of  Oatleta  Noe.2  and  3 
-woold  be  that  the  water  that  is  now  discharged  into  Lake  Lafoarohe  aad  carried  into 
a  swamp  woald  be  toraed  Into  Bteuf  Hiver,  thereby  rendering  ic  Davigable  earlier 
and  woald,  as  tbe  water  fell,  protect  the  navigable  season,  wbioh  at  present  la  only 
sboot  three  mouths  in  the  year.  With  these  outlets  closed,  Btenf  River  wonld  M 
navigable  as  far  as  Point  Jefferson  at  least  four  moDtbs,  and  possibly  five  moDtha,  in 
the  year,  say  from  Febraary  nntil  Jane. 

The  benent  to  be  derived  from  ctoaing  the  outlet  at  Point  Jefferson  is  obvloiu ;  for 
if  the  river  is  allowed  to  continue  to  flow  through  the  outlet  into  the  lake,  it  will 
eventually  leave  its  original  bed,  and  flow  through  Lake  Lafourche,  which  has  no 
channel  from  its  southern  extremity  to  Bayou  Latourche,  a  distance  of  seTeral  miles, 
thns  rendering  it  inacoesBible  to  t-teamera  from  the  lower  Bieuf  River. 

Tho  sand-bar  in  Bieuf  River  opposite  tbe  outlet  ia  now  2S.6  feet  high,  and  ia  still 
forming,  and  will  ooutiuue  to  form  as  long  as  the  water  ia  allowed  to  flow  throngh 
the  outlet,  thus  teoderiug  the  navigation  below  the  outlet  extremely  difficult,  except 
in  high  water. 

My  opinion  is  that  if  Outlet  No.  1  is  closed,  the  additional  volume  of  water  tnmed 
into  the  river  by  the  closure  of  Outlets  Nos.  2  and  3  will  have  a  tendency  to  remove 
the  bar,  the  flow  will  not  be  checked  by  loes  of  water  through  the  outlet,  and  the  de- 
posit which  is  making  the  bar  will  cease.  The  outlet  being  closed  the  current  will 
not  be  checked,  but  flow  down  across  tbe  bar,  and  while  it  may  not  remove  the  bar' 
entirely,  will,  in  my  opinion,  cut  out  a  channel  sufficient  for  navigation  during  ordi- 
nary stages  of  water. 

I^e  river  at  the  lower  side  of  the  outlet  has  an  average  depth  across  of  7  feet, 
while  at  the  lower  point  of  the  bar,  200  yards  below  the  outlet,  it  has  an  average 
depth  of  only  2  feet;  at  the  upper  aide  of  tbeoutlet  it  has  an  average  depth  acroeaof 
17  feet,  and  for  a  distance  of  9w  yards  above  has  an  average  depth  of  10  feet.  There 
are  no  aand-bars  above  the  outleta,  showing  that  the  volume  of  water  that  oomea  to 
the  outlets  is  sufficient  to  scour  the  channel  and  keep  it  clear  of  aand. 

To  close  Outlet  No.  I  it  will  be  neceaaary  to  batld  au  embankment  1,600  foot  long. 
The  main  outlet  is  255  feet  wide,  and  will  require  to  fill  it  10,913.60  cubic  yards,  slope 
being  3  to  1,  crown  10  feet,  and  for  the  remataing  1  345  feet  will  require  l,S17.3oablo 
yards,  alope  1^  to  1,  crown  4  feet;  soil  very  stiff  clay,  underlying  2  feet  of  aandy  loam, 
can  be  put  iu  for  25  cents  per  cnbio  yard^makingcoet  of  closing  Oatlet  No.  I,  $3,032.68. 

To  close  Outleta  Kos.  2  and  3  it  will  be  uecessary  to  extend  a  line  of  levee  fr^m  500 
feet  back  of  tbe  east  bank  of  Oatlet  No.  3  to  450  feet  beyond  the  north  bank  of  Out- 
let No.  3,  making  a  distance  of  4,050  feet.  To  close  tbe  main  channel  of  Outlet  No.  2, 
a  width  of  235  ieet,  wiU  require  9,230.60  cubic  yards,  slope  l*  to  1, orown  10  feet:  the 
500  feet  on  east  bank  will  r6qaire2S3.6  cubic  yards;  the  line  of  levee  oounectinga  and 


3  will  require  3,130.20  cubic  yards,  being  an  average  All  of  4  feet.  No.  3  will  require 
10,263.54  cubic  yards,  making  total  yardage  for  the  4,050  feet  22,947.9  cubic  yarda, 
and  can  be  put  in  for  20  cents  per  onbic  yard,  making  coat  of  otosing  Nos.  3  and  3, 


Inolnaive^  $4,569.58,  and  total  cost  for  the  three  outlets  17,602.86 

Thesoilof  tbe  surrounding  country  is  a  light  ssudy  loam  for  a  depth  of  3  feet,  un- 
derlying wbicb  is  a  stratum  of  atift  red  clay  8  feet  thick,  under  which  lies  clay  of  a 
dark-brown  color,  very  etiff,  heavy,  and  tenacious,  which  at  tbeontleta  extends  betow 
tbe  water,  formlug  a  tolerably  firm  bottom.  The  country  east  of  tbe  outlets  ia  all 
wild  lands,  subject  to  overflow  about  5  feet  deep. 

The  country  north  and  west  of  the  outlets  for  2  milea  is  a  snccession  of  ridgea,  run- 
ning a  little  Hootb  of  west  and  parallel  to  each  other,  and  ia  subject  to  overfljow  of 
about  3  feet,  but  gradualty  gets  higher  westward  to  Oak  Ridge,  which  Is  above  over- 
flow, and  continues  to  rise  to  tbe  west  for  5  miles  to  the  foot  of  the  Hacon  Hills.  The 
planters  here  average  lU  bales  of  cotton  to  each  hand,  making  about  1,500  bales  eaoh 
on  Oak  Ridge,  Prairie,  Marouohe,  and  Oum  Ridge  plantations  annually.  Mauyla^Ce 
plantations  alons  Che  Bonida  and  Bayon  Lafourche  capable  of  a  high  state  of  cultiva- 
tion are  lying  idle,  owing  to  sickly  climate  and  overflows  caused  by  the  outlets. 

The  commerce  of  B<Bnf  River  at  this  point  ia  about  10,000  bales  of  cotton,  valued  at 
$500,000,  to  which  may  be  added  almost  an  equal  amount  of  return  fr^isht.  No  cattle 
are  shipped  from  here,  usually  being  driven  ont  on  foot.  About  5,00U  balea  find  their 
way  to  market  by  wagon  to  Girard,  thence  over  tbe  Vickabnig  and  Shreveport  Batl- 


Diqitized  ..Google 


1548       BEPORT    OF    THE    CHIEF    OF    ENaiNEERS,  U.  8.  ARHY. 

Wky  b;  wftf  of  Viokibarg  to  New  Orle&ns.     At  preaent  od«  rteamboat,  with  a  espae- 
Ity  of  1,100  balea,  runs  to  Polat  Jeffenoo  three  moDtba  in  the  year. 

By  (iIosiDg  outlets  of  B<BDf  Hiver,  the  land  above  mentioned  woo3d  be  euUJTataUt 
and  thereby  greatly  inoivaBe  the  commerce  of  the  rirer. 

Freight  p«r  bale  by  way  of  Qirard   ia  9^2.50,  while  by  way  of  the  rirer  it  «B)y 

ante  to  tl-76  at  low  alagea  aad  $l.f:o  daring  high  wat«r. 

Tery  reapDotfally,  yoar  obedieiit  aervant, 

CHARLsa  <luDnr, 


PBELIHIKABY  EXAMINATION  OP  BAYOU  BARTHOLOMEW,  EltOH  TBI 
PKESENT  HEAD  OF  NAVIGATION  TO  LINCOLN  COUNTY  LINB,  AB- 
KAN8A8.      . 

United  States  Gnoinebr  Officb, 

Yioksburg,  Miaa.,  January  16,  ISSS. 

8nt :  I  have  the  honor  to  submit  the  following  report  upon  the  pte- 
limiuery  exHininatioD  of  Bayou  Bartbolomew,  Arkansas,  from  preant 
bead  of  navigation  to  Lincoln  County  line,  made  in  accordance  with  the 
■  requirements  of  the  river  and  harbor  act  of  July  6. 1S84. 

The  present  head  of  iiavigation  is  Baxter,  Ark.  At  this  point  a  pile- 
trestle  railroad  bridge  forma  a  complete  obstacle  t'l  navigatioa  at  all 
stages,  and  no  Government  funds  have  been  expended  fortheimpmve' 
ment  of  the  bayou  above  this  point. 

Above  Baxter,  to  the  Lincoln  County  Hue,  the  bayon  is  very  crooked, 
as  is  shonrn  by  the  accompanying  sketch*  of  rhis  portion  of  the  stream. 

The  length  of  the  bayou  from  Baxter  to  the  Lincolu  Gonaty  liofi  u 
about  SO  miles,  while  the  distance  between  these  points,  measured  on  % 
straight  line,  is  not  more  than  2.3  miles. 

Tbe  obstructions  to  navigation  are  the  railroad  bridge  at  Baxter  tod 
numerous  snags,  logs,  and  shoals  in  the  channel,  and  leaning  trees  on 
the  banks. 

Asaistant  Engioeer  Charles  Qnitiu  vas  directed  to  inake  the  exaa- 
inatJon,  and  his  report  is  submitted  herewith.  Tbe  ezaminatioo  irts 
made  in  December  while  tbe  bayon  was  at  its  lowest  stage,  and  vbo) 
the  obslrnctions  to  navigation  could  be  plainly  seen.  These  are  foil; 
described  in  Mr.  Quiun's  report,  as  are  also  tbeprodnctsof  tbecosntiy 
bordering  the  stream,  and  the  benefits  to  navigation  and  commerce  tM 
may  be  expected  fiom  the  improvement  proi>osed. 

It  is  estimated  that  the  removal  of  tbe  obstructions  so  as  to  inson 
navigutiou  during  ordinary  stages,  t.e.,  about  seven  moutbe in  the yc«, 
wouUi  cost  t'JU.iioO,  or  about  t25il  per  mile. 

1  am  of  the  opinion  that  this  portion  of  tbe  bayou  is  not  wortlii<' 
improvement  at  pieseut,  or  at  least  until  the  railroad  bridge  at  Bu- 
ter  is  changed  into  a  draw  bridge,  so  that  boats  from  below  can  pan 
that  point.  Were  this  obstruction  removed,  the  funds  hereafter  appn- 
priated  (or  the  improvement  of  the  bayou  could  be  applied  above  Bai- 
ter, after  tbe  improvement  below  Baxter  has  been  completed. 
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From  Baxter  to  the  moath  the  distance  is  about  296  miles,  od  whifih 

Eortion  work  has  l>een  done  over  a  distance  of  238  miles,  and  nearly 
18,000  expended. 

No  further  snrrey  is  considered  necessary. 
Very  respectfully,  yoar  obedient  aervaat, 

^  Ebig  Bbbqlahd, 

Captain  of  Engintera. 
The  Chibf  of  Enoinbebb,  0.  S.  A. 


BKPOST  or  MR.  OHABLUI  QUINK,  AflSUTAHT  KNaimcR. 

Ukitxd  Statcs  Enoinkkr  omoB, 

VtekibHrg,  Hit*.,  DeaMbtr  26, 1881. 

Captajm.-  I  h&Te  the  boaor  to  aabtait  the  foUowlug  report  apon  an  exktnlDktlon  of 
B»7on  Bartholomew,  Arkansu,  mode  QDder  four  direotioD,  with  a  view  to  its  im- 
proTVment. 

In  obedieooe  to  joar  letter  of  iDttmctiouB  of  3d  iDstsnt,  1  proceeded  to  ArkansM 
City  by  steamer,  thenoe  to  Baiter,  Ark.,  on  Bsfon  Bartholomew,  b; rail.  I  foandit 
would  be  Impossible  to  make  the  eiamiDStiou  in  a  skiff  or  boat  of  sn;  kind,  owing  to 
the  low  stage  of  water  aud  the  uumber  of  logs,  trees,  &,o,,  which  Slled  the  bed  of  the 
stieun,  and  I  procured  a  honest  Baxter,  on  which  to  pack  camp  utensils,  nraviiions, 
&0.,  and  with  oue  I sborer  proceeded  to  the  Lincoln  County  line  (son  them  boondsr;), 
where  I  becan  the  eismlDstioa  on  foot.  Tbe  water  In  the  ba^oa  being  at  its  lowest 
stage  sfTorded  everj  facilitf  for  making  a  thorough  esaQiioation,  as  all  the  obstruo- 
UoDs  that  would  be  at  all  likel;  to  Interfere  with  uATigatlon  were  exposed. 

Bafou  Bartholomew,  from  Lincoln  Connty  line  to  Bsxtcr,  a  dislanceuf  BO  miles,  is 
in  a  very  unsafe  condition,  either  during  high  or  low  water,  on  account  of  the  various 
obalractlons  which  hll  the  bed  and  line  ifae  banks  of  the  stream.  For  oonvenieuce  I 
will  divide  It  into  two  sections,  taking  the  upper  reach Hrst,  i.  t.,  from  Lincoln  Conntj 
line  to  tbe  month  of  Abie's  Creek,  which  embraces  the  worst  part  of  the  stream.  In 
this  reaob,  for  2  miles  from  tbe  Lincoln  County  line,  the  bayou  has  a  width  of  from 
50  to  7r>  feet,  with  a  depth  of  2  to  3  fcetj  and  with  only  a  few  obstructions,  bnt  afler 
re&cbing  the  Taylor  Flaoe  the  stream  is  obstructed  with  a  sand-bar  ami  drift-piles. 
The  bar  is  caused  by  a  slongh  or  drain  which  empties  Into  thebajon,and  trtvscrow- 
Idst  on  tbe  bar  catch  the  dnit  which  has  cloaed  the  channel  entirely  for  navigation. 

From  Taylor's  to  the  Lynch  Place  the  bay  on  makes  a  very  long  brnd,  and  is  not  so 
wide,  varying  from  30  to  tJO  feet,  and  has  a  depth  of  only  13  inches  at  Ihe  two  narrow- 
est places,  i.  e.,  at  the  Stanley  Plac^  and  oue  below,  near  Crnwelt's. 

The  banks  have  the  same  geueral  featnres,  itloping  sently  for  100  feet  on  either  side 
to  »  heiKht  of  abont  16  feet,  and  then  rising  rapidly  from  5  to  10  feet. 

From  Lyuch's  to  the  month  of  Ablo'sCreek  the  stream  gradually  erows  wider,  thongh 
the  bends  become  more  tortuous,  and  in  many  places  it  would  be  impossible  for  the 
smallest  steamboat  to  pass  them.  There  are  also  many  leaning  trees  around  these 
'  ,  which,  dnri"  ' '  '    -....  ..t .  o._^.       ,_~  _    ,  i.  ....:,...,■.  .-...    _    .  ... 

drift-raoks. 

From  the  mouth  of  Abie's  Creek  to  Baxter  the  general  features  of  the  ba;on  change 
■omewhat,  theobanoel  getting  wider  and  deeper,  varyingfTom75  to  12S feet  in  width, 
with  a  depth  of  from  5  to  6  feet,  except  at  the  three  fords,  viz,  one  at  Taylor's  Place, 
one  above  the  Hunter  Place,  and  one  at  tbe  White  Place,  where  there  is  am  average 
depth  of  3  feet. 

The  banks  are  heavily  timbered,  bnt  do  not  interfere  with  navigation  except  in  the 
sliort  bends  where  the  trees  almost  lap  across  tbe  stream.  The  best  stave  timber  in 
the  Utate  grows  along  this  reaob,  vast  qaantitiesof  which  are  made  Into  staves  annn< 
all;  by  enierprisins  men  wbo  recognize  Ihe  superior  quality  of  the  timber  in  tbissee. 
tlon.  Oak,  asb,  elm,  sweet  gum,  sassafras,  pecan,  hickurr,  and  some  cypress  grow 
■Jong  the  stream,  and  ttom  1  to3uu1esbaakon  both  sides  of  tbe  bayou  thrrearemanj 
large  cypress  brakes  Slled  with  the  very  Qnest  timber  for  lumber,  shingles,  latba,  Aa., 
mna  if  a  convenient  means  of  transportation  was  famished  by  way  of  the  biiyon  all 
this  valaable  timber  wonld  doubtless  be  sawed  luto  lumber  and  thus  be  brought  to 
market.  There  is  bnt  one  saw-mill  on  the  bayou,  sitnated  at  Baxter,  wbich  saws 
abont  1^)0,0(10  feet  annually,  most  of  which  is  used  in  the  surrounding  country,  none 
being  shipped. 

The  Little  Rock,  Hlssisslppi  Biver  and  Texas  Bnilroad,  east  of  the  bayon,  runs 
almoat  parallel  with  the  stream,  and  at  Winchester  is  only  5  miles  ttoia  it.  and  varies 
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front  to  5  to  18  milea  at  different  pointa.  This  rcwdfomiahea  the  only  mvuuof  tnin- 
portatlon  fur  the  produce  raised  along  the  tipper  bayon,  and  the  Mouticello,  or  nntb- 
em  branch,  fiirniBheB  IranBportation  for  thoae  living  on  the  lower  bajon,  in  th«  Ti- 
cioity  of  Baiter,  Collins,  aad  Dermott,  but,  owing  to  the  bad  condition  of  the  rotii 
in  this  section  during  the  raiof  season,  it  is  with  the  greatest  difB en Ity  that  tlie  bna- 
ecs  get  their  produce  to  market,  or  to  the  stations  along  the  railroad,  which  are  Wio- 
chesler,  UcQebee,  aud  Tillar,  on  the  Little  Bock  branch,  and  Baxter,  Colliat,  and 
Dermott  on  the  Mouticello  branch.  ' 

A  great  many  farmers  living  on  the  west  side  of  the  ba;ou  hanl  their  entire  cropa 
to  Monticello,  a  distance  of  25  miles,  preferring  to  do  bo  on  accoant  of  having  betlcT 

Tbis  section  of  oouutry,  along  the  bayou  for  a  distance  of  1  mile  on  each  side,  pro- 
duces auunallj  abont  S,o60  bales  of  cotton,  1,000  tons  of  cotton-seed,  and  some  c*l- 
tle  and  hogs,  Thcoonntry  lying  parallel  to  the  bayon,  for  adislanceof  6milab«tl: 
on  both  sides,  produces  abont  10,500  balce  of  cotton,  5,000  tons  of  cotton-seed  (tUt 
including  the  first-mentioned  strip  lying  along  the  bayou),  part  of  which  Gnda  iU 
WAV  in  market  by  way  of  the  Little  Rick,  Mississippi  Biver  and  Texas  Bailnnd.  ii 
f«II<i»«: 


8UT...      CoM^-     c«» 


Abont  500  bales  of  cotton  are  shipped  by  way  of  Uontioello. 

The  bayon,  never  having  been  conridered  a  navigable  stream,  has  no  shipping  pointi 
on  it,  except  for  staves,  abont  200,000  of  which  are  shipped  annually  on  flat-boM 
down  the  bayou,  and  25,000  by  way  of  Tillar  and  UcQehee. 

like  following  table  gives  widths  and  distances  at  diffeient  points  on  B«fOn  Bk- 
tholomew,  the  Lincoln  Connty  line  Veing  the  initial  point: 


I 


t 


The  bridge  of  the  Little  Book,  Hissiasippi  Elver  and  Texas  EailrMd,  whioh  eroiM 
the  bayoo  at  Baxtor,  is  an  effeotnal  bar  to  navigation  abovA  that  point.  The  bridcs- 
oioanng  is  a  pile-trestle,  350  feet  long  with  benta  121  feet  between  oentwa,  except  ut 
channel  span,  which  is  25 feet  between  centers;  the  neight  of  nul  beincaboat  34f»M 
abovetbebedoftbestream.  As  the  high  water  of  1832  and  1883  tonobedthestring«i|it 
will  be  seen  that  the  bridge  is  a  bar  to  all  navigation,  andif  tbeimpTOTemuitof  HM 
npper  bayon  is  carried  into  exeontion,  I  wonld  enggest  that  a  draw-span  be  pnt  in, 
1.  e.,  a  pivot  draw  125  feet  long,  the  pivot  pier  to  be  of  mssonry  and  end  pen  «< 
hollow  iron  cylinders  filled  w-"- '- 
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OSCILLATION,  BKD   OF   STREAM,  BTC. 

I  found  nater-marka  a>l  aloDg  tlie  ba;oa,  and  from  these  I  jadge  the  oscillation  is 
about  20  foet. 

The  bed  of  the  bayon,  throagbont  the  entire  teach  from  Lincoln  Conutj;  line  to 
Baxter,  has  the  same  general  oharaoter;  it  Is  of  a  soft  loam  or  alluT) si  deposit,  there 
being  no  sand  except  where  it  is  washerl  into  the  ba; oa  b;  drains  from  the  fields. 

The  bauha  as  a  general  thing  slope  grailually  from  the  water's  edge,  but  in  some 
places  form  nataral  terraces,  and  at  others,  as  at  the  Stanley  Place  on  the  east  bank, 
rise  very  abmptlf. 

The  banks  average  In  height  from  25  to  30  feet  and  never  overflow,  and  the  only 
way  in  which  the  bayou  is  uffectAd  by  high  water  from  the  Mississippi  is  by  bsek- 
irater  from  the  loner  bayoa. 

BKMKTIT  TO  BB  DERIVED. 

The  lands  lying  along  the  bayon  are  of  the  finest',  bat,  owing  to  the  difQcnlty  of 
getting  produce  to  market,  many  places  are  lying  idle  and  others  only  half  cultivated, 
'which  probably  wonld  not  be  the  case  if  there  was  a  convenient  mode  of  transporta- 
tion, and  not  only  the  ootton  raised  immediately  on  the  bayou,  bnt  at  least  one-third 
of  that  which  is  now  shipped  at  the  atations  before  mentioned,  would  find  a  way  to 
market  by  the  bayon  if  It  was  made  navigable,  and  at  least  3,000  tons  of  cotton-seed, 
of  which  only  a  few  hundred  tons  now  find  a  way  to  market,  on  account  of  bulk  and 
inconvenience  in  handling,  thus  addinganotheisonrceof  wealth  to  this  section.  The 
s«ed  alone  would  amount  to  about  $16,000,  and  cotton,  which  at  present  costs  $3  per 
bale  transportation  toNewOrle&ns.coaldbe  taken  out  by  the  bayou  forSl.75  per  bale, 
ftud  an  equal  amount  saved  in  return  freights. 

There  would  alsobean  Increase  in  the  man afacture  of  staves,  of  which  about  325,000 
ftie  made  on  the  bavou  annaally,  and  the  flue  cypress  timbeiou  both  sides  of  the  bayon 
iTonld  be  converted  into  lumber  and  be  carried  to  market,  if  the  bayon  was  made  navi- 
gable, thus  renderiiiK  another  sonrce  of  revenue  to  this  section. 

Unless  navigation  is  opened  this  timber  is  eutiiely  worthless,  as  there  is  no  cheap 
means  of  transportation  sach  as  the  bayon  would  afford. 

OBSTRUCTIONS  TO  NAVIOATION. 

The  obstiaetions  along  this  reach,  from  Lincoln  County  line  t«  Baxter,  consist  of 
snass,  logs,  imbedded  logs,  leaning  trees,  Ac.  Some  of  these  obstmotions  have  been 
cnt  in  order  to  allowatave  boats  t«  pass  at  ordinary  stages  of  water,  bnt  at  low  water  it 
is  impossible  for  boats  of  any  kind  to  ascend  or  descend  the  stream. 

IMPBOTBIUNTS  AND  ESTIMATBS. 

The  proposed  plan  of  improvement,  for  the  present,  tsto  cat  down  the  leaning  tioss 
and  remove  the  logs,  snags,  and  timber  at  points  where  the  bends  are  so  abrupt  as  to 
reqnlre  it,  in  order  to  give  room  for  boats  to  pass. 

The  working  season  would  befrom  AognsttA  Jannary,dnrinswlilch  time  ths  water 
wonld  be  low  enough  to  allow  the  work  to  be  done  eoonomloallT. 

The  outfit  wonld  consist  of  a  fiat-boat,  with  the  necessary  maeninery,  tools,  Am.,  for 
rmooving  the  obstmotions. 


1  fiat-boat $1,900 

1  envine . 000 

Tools, rigging,  Jto ■ ....... 600 

Repairs  and  inoidsnlals 300 

Total 3,000 

1  aaiistant  engineer,  per  month - lEiO 

1  foreman,  per  month — —  100 

1  engineer,  per  month.. 90 
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1  Doak,  l)eT  month |H 

SOIaborerx,  at  $40  per  month  eaob SDO 

SnbsiateDce  for  ^4  men,  at  50  oentaper  day 381 

Total  for  one  month , 1,550 

Total  for  ton  months  (two  »ea«)nB) IS.SOt 

Coet  of  outfit i,M 

Couliugenciea,  ID  per  oent 1,EE0 

Total  cost  for  impiovement $0,tSt 

It  may  be  possible  to  procnre  labor  for  less  than  the  amount  in  the  eatimatn,  tnt 
the  work  must  be  condncted  at  a  season  when  labor  is  needed  for  picking  oottoa,  tit 
which  good  wsgta  are  paid,  and  labor  will  probably  have  to  be  procnred  from  tht 
Uiwiasinpi  River,  where  roostabouta  and  other  laborers  on  steamboata  reoeiTs  bm 
ISO  to  |1D0  »er  month. 

The  flat  tiuat  will  have  to  be  hnllt  abore  the  railroad  bridge  which  crow  tt» 
bayoD  at  Baxter,  and  shonld  not  ha^e  more  than  15  iucbea  drangbt. 
Very  respectfully,  yonr  obedient  servant, 

Cbab.  Qcikk, 

^Mittmit  AftMV. 
Capt  Ebic  BBROi.Ain>, 

Corp$  ^Bngimer*,  U.  8.  A. 


U  37. 


TTnitbd  States  Engineer  Office, 

Vicktburg,  Jfisir.,  January  6, 18S5. 

Sib:  In  compliance  witli  letter  to  Maj.  A.  M.  Miller,  Corps  of  Engi- 
neera,  dateil  Office  of  tbe  Chief  of  Engineers,  C  8.  Army,  Washing- 
ton, D.  C,  July  31, 1834,  and  the  requirements  of  the  river  and  bar 
bor  act  of  July  6,  1884,  I  have  the  honor  to  sabmit  the  following  report 
on  the  examination  of  Cypress  Bayoa  and  the  lakes  between  Jefferson, 
Tex.;  and  Shreveport,  La.,  made  for  the  pnriwse  of  ascertaining  "if  Um 
necessary  iniproveiuent  cannot  be  made  upon  some  other  plan  this 
bnildiiig  a  dam  across  the  Albany  Flats,  as  recommended  by  tite  engi- 
neer." 

A  report  upon  the  examination  of  Cypreas  Bayoa  was  sent  to  tbe 
Department  by  Major  Miller,  with  letter  dated  August  1, 1883.  In  thii 
report  the  amount  estimated  for  the  necessary  improvement  was  given 
at  $19,UIH>. 

In  order  to  aBcertain  \rhether  any  important  changes  bad  occnind 
since  the  examination  in  1883, 1  directed  Assistant  Engineer  F.  S.  Bar 
rowes  to  make  an  examination  and  submit  plan  and  estimates  for  in- 
provement.  His  report,  which  is  submitted  herewith,  describes  in 
detail  the  existing  obstructions  to  navigation,  the  estimated  cost  of  te- 
moving  tbi'se,  aud  tbe  benefits  to  commerce  that  may  be  expected  fttm 
sucb  imiTOvement. 

it  is  e»limated  that  an  expenditure  of  $16,000  will  secure  safe  navi- 
gation between  Jefferson,  Tex.,  and  Shreveport,  La.,  for  a  period  of 
seven  or  eight  months  each  year. 

As  $04,<K>U  has  heretofore  been  appropriated  for  this  improvement,  I 
would  recommend  that  the  amoant  required  to  complete  it  be  appn>- 
priated. 
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Ko  work  bas  beeD  done  on  Cypress  Bayoa  since  ISSO,  with  tlie  ex- 
ception of  tbe  removal  of  a  oaiuber  of  leaiiiD);  trees  in  February,  1884. 
A  map*  of  Cypress  Bayoa  and  tbe  lakes  between  Shreveport,  La., 
and  Jefleraon,  Tex.,  is  sabmitted  herewith. 

Very  respectfully,  your  obedient  servant, 

Eeio  Beboland, 
Captain  of  Engineert. 
Tbe  Cheep  op  Bwginbbrs,  0.  S.  A. 


BNOUfKKB. 

Ukited  States  Enoikeer  Office, 

Fiakiburg,  Mi»>.,  Daitmba-  ^,  1^84. 

CAPTAm:  I  have  the  honor  to  snbniit  the  followiDg  report  npon  an  exsmioation  of 
CjprESa  Ba;on,  Texua  and  Loiiisiaua,  made  nuder  yoor  direction,  with  a  view  to  ita 
iDiprovetnoiit  b;  «onie  other  method  than  the  coualiaction  of  a  dam  and  cut  aoroas 
Albany  Flats,  near  the  foot  of  Sodo  Lake. 

Frocuring  a  Nktff,  tent,  BotmiUng-rod,  &,e.,  from  the  Government  store-boat  at 
Bbrevepurt,  I  employed  two  akiffineo,  and  proceeded  thence  over  the  Bleamboatronte 
to  Jefferson,  Tex.,  taking  soondings  and  notio);  the  chaiaoter  of  tbe  bed  and  banks 
■od  obHtructions. 

On  aceonnt  of  the  small  amount  of  fnods  ftTallable  it  was  not  possible  to  make  an 
inatrumental  survey,  and  therefore  the  map  from  the  aarTey  of  1872,  by  Lieutenant 
Woodrnff,  Corps  of  Engineers,  was  nsed  for  distances  and  other  data  not  accarstely 
obtainable  dnring  a  hasty  examination. 

CTFBSBS   BAYOU   BOUTS. 

The  improvement  of  Cypresa  Bayon  has  always  lieretofoie  included  tbe  entire  nav- 
igation from  ShrevepoTt,  La.,  to  Jefferson,  Tex.,  a  distance  of  65  miles,  and  embraces 
mncb  more  than  Cypress  Bayon  proper, 

Tbe  rout»,  starting  from  Shreveport,  is  throngh  Twelve  Mile  Bayoa,  across  Sodo 
Lake,  and  tiience,  Ihrouith  Little  snd  Willow  Pasxes,  to  Fairy  Lafae.  It  then  mean- 
ders through  the  entire  length  of  Fairy  Lake,  enters  the  mouth  of  CypresH  Bayou,  and 
follows  the  course  of  that  stream  to  Jefferson. 

The  tme  month  of  Twelve  UileBavou  ie  34  miles  aboveShreveport,  bnt  owing  to  a 
OQt-iiff  in  Bed  Biver,  1  mile  above  Shreveport,  and  the  consequent  partiui  closure  of 
the  npper  arm  of  tbe  bend,  tha  month  of  the  bayon  is  now  generally  assumed  to  be  at 
the  foot  of  the  cot-off. 

Thronghont  Twelve  Mile  Bayon,  which  has  a  length  of  between  II  and  12  miles, 
there  ts  never  leas  than  4  feet  of  water  at  the  lowest  stage.  It  has  a  width  varying 
from  200  to  400  feet,  and  a  current  so  swift  that  great  difficulty  whs  found  in  asceuf 
tne  it  with  a  skiff. 

From  the  head  of  Twelve  Hile  Bayou  to  Albany  Flats  the  channel  throngh  Sodo 
Xiske  contains  all  the  water  daring  a  low  stage,  aud  Is  meroty  a  continuation  of 
Twelve  Mile  Bayou,  beiog  200  feet  wide,  Aom  4  to  6  feet  deep,  and  having  a  strong 


flats  2  milee  in  leu^th  ;  bas  a  very  swift  current,  and  adeptboronlyfromlf  to 2  fret, 
Jnst  above  Albany  Flats,  where  the  low-water  and  bieh-waterahannelscometoge'her, 
ia  what  is  known  as  the  "Gate  Posts."  At  this  point  tbe  water  spreads  out  and  the 
onrrent  becomes  almost  imjierceptilile,  thus  forming  the  true  beginning  uf  Sodo  Laka 
at  low  water.  Tbe  route  acrnsH  Ibis  lake  is  comparatively  straight,  and  has  a  tength 
of  6  miles.  There  was,  however,  only  from  S  to  3  feet  of  water  tbrunghont  the  entire 
distance,  and  the  channel  was  mnch  obstructed  with  stumps,  the  tons  of  which  came 
jost  lothe  surface  of  the  water.  From  tbe  best  iuformation  I  oonld  obtain  I  Judged 
the  water  to  be  from  6  inches  to  I  foot  above  its  lowest  stage. 

Little  Pass,  which  Juius  Sodo  Lake  and  Willow  Pass,  is  200  feet  wide,  one-half  m 
mile  long^  and  from  6  to  H  feet  deep.  It  contains  a  few  large  stamps,  which  would 
prove  serious  obstacles  to  low-water  navigation. 

'Omitted;  printed  in  Honae  Ex.  Doe.  Ko.  103,  Forty-eighth  CoogieH,  weond 
•eaaion. 
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Willow  Paw  baa  a  length  of  2  miles,  ia  ftou  5  to  15  feet  deep  aod  300  fMt  aide.  Ii 
la  almost  eutirelj  free  from  ubatrDctioDS. 

Tbe  low-waler  steainboaC  cliannet  thniush  Fair;  Lkke  ia  very  crooked  ;  huitetal 
leu^li  of  16  miles,  and  a  Kent>Tal  depth  of  from  (j  to  10  feet  At  oae  time  tbii  Ukf 
was  covere<l  with  a  growtb  of  heKTj  cypress  timber, tbe  atompa  and  trail ka  of  ud 
of  wbivli  ntill  Ternain.  The  orif;;iDal  chuunel  was  cleared  out  by  steamboat  men,  vbi 
cut  some  of  tbe  worst  Irees  and  atumpa  to  abont  the  level  of  low  water,  and  aToidcd 
others  b;  making  tbe  channel  very  crooked  iu  many  plaoea.  This  channel  faaa  uan 
beea  improved  at  varluun  times,  both  by  the  city  of  Jeffemon  aud  the  United  Stau 
OoTomment,  hut  in  very  few  caaee  have  tbe  oMtmotiouB  been  removed  below  iiiw- 
water  mark,  thns  neceaaitating  a  rise  equal  to  the  drauftht  of  the  boats  mod  Is  jicU 
safe  navigation. 

From  Fairy  Lake  the  channel  entersCypreas  Baron,  a  stream  which  baa  a  natEial 
width  of  from  -JOO  to  300  feet,  and  a  teoKtb  to  JelTerBou  of  M  milea.  It  has  a  InB 
depth  of  7  feet,  except  at  a  point  a  half  a  mile  below  Jefferaon,  where  there  ia  aikMl 
only  3  feet  deep,  and  through  the  artificial  cnt-offa.  These  cats  were  orieinal^  tnm 
fl  to  7  feet  deep  below  low  water,  hut  they  have  gradnally  redlled  from  the  t^eti  of 
surface  waah  and  croaa  cnrrenta  unlil  in  a  number  of  places  there  ia  only  from  3  la  1 
feet  of  water,  and  in  one  small  cut  only  IJ  feet  of  water. 

STAOB   01^   WATKK,   OSCILLATION,  ETC. 

The  stage  of  water  at  Shreveport,  at  the  time  of  the  examination,  waa  6  feel  mton 
low.  water  mark,  and  yet,  as  staled  abovp,  it  was  found  to  be  leas  than  1  rootaborein 
vattr  at  Albany  Flutaaud  tbroueb  Soilo  Lake.  On  aCto  8  feet  stage  of  water,  atSfann- 

Bnrt,  through  bunts  to  New  Orleans  be^in  to  run  from  that  point,  wbile  tbe  mi 
gbtest-ilniiigbt  boats  are  unable  at  the  same  stage  to  make  the  trip  to  Jcflnaa 
with  any  dei^ree  of  safety.  It  ia  claimed  that  iu  former  years  navigation  to  J«ff(nia 
opened  alniOHt  simultaneously  with  that  to  Shreveport.  The  reason  moat  grrKfiBi 
aasigiied  for  the  present  ehorleniug  of  the  navigable  season  is  the  removal  oflbenft 
from  Red  River  above  Sbr^veiiort,  and  the  closure  of  soma  of  the  oatlets  of  Ihtf 
stream.  That  these  ciicumatauces  have  had  a  limited  adverse  effect  uponthe  DaTtp- 
tion  of  the  Inkes  is  no  doubt  true,  for  tbe  following  reason  :  The  slope  of  Upper  Ard 
River  is  much  greater  than  through  Twelve-mile  Bayon  and  the  lakes,  thas  tnikisr 
poiuta  on  the  river  higher  than  opposite  points  on  the  lakes ;  and  so  long  as  the  bn 
of  the  river  was  filled  with  a  jam  of  logs  the  water  was  forced  throngh  the  opa- 
inga  and  over  tbe  banka  into  the  lakes,  which  caused  and  maintained  an  incnatrf 
elevation  of  their  water-surface,  whenever  there  was  any  considerable  rise  in  UypaS/et 
River.  As  nearly  all  of  the  large  outlets  still  remain  open,  most  of  tbe  water  ■ttpptj' 
of  the  lakcH  iaatlll  derived  from  Red  Kiver;  but  as  tbe  concentration  of  the  vslff 
haa  doubtlesa  caused  a  gradnal  deepening  of  Red  River,  and  a  couaaqoent  lowcriagsf 
its  water-surface,  tbe  height  of  tbe  water  in  the  lakes  haa  perhaps  likewiae  been  it- 
creased  without  tbe  compensating  advantage  of  sooaring  action. 

The  extreme  oscillation  of  tbe  water-surface  io  Cypress  Bayoaat  JefiforaoniaS  isL 
and  iu  Kaiiy  Lake  between  6aaA  7  feet. 


In  order  to  reclaim  and  improve  navigation  throagh  the  lakes,  Mt^or  Howdl  mi- 
mitted  in  1874  a  project  for  the  construction  of  a  higb-water  dam  and  b  cut  fnm  H- 
bany  Point,  on  Sodo  Lake,  to  Qold  Point  on  Red  Kiver,  thus  making  the  uutlel  fnt 
the  lakes  into  Red  River,  instead  of  throiigh  Twelve-mile  Bayou,  aa  at  presmt.  it 
the  sarface  of  the  water  in  Red  River  at  Gold  Point  is  6  feet  higher  than  tbe  lufio 
of  the  water  in  Sodo  Lake  at  Albany  Point,  tbe  object  was  to  gain  thti  adraolactif 
this  extra  elevation  acroaa  the  shoal  water  of  EJodo  Lake.  This  plan  woaU  n- 
doDbtedly  solve  the  problem  of  navigation  through  the  lakes,  hut  ita  groat 
mated  at  9373,580)  haa  proved  thus  Tat  an  iusonnonntable  obstacle  to  its  ad 

PKSviouB  lupRovBMxin'. 

When  the  olty  of  Jefferson  found  that  her  trade  was,  fhtm  Vkrions  fianafw,  lapJI? 
decTvaaing,  an  effort  waa  made  to  improve  Cypren  Bayou,  so  an  to  nuike  navigatM 
less  hazardoua.  For  tbia  purpose  a  dredge-boat  was  bnilt,  with  wMohmieoiilDff** 
made,  and  a  number  of  the  worst  stumps  and  trees  removed.  Subseqnently  tbe  Cnivt 
States  Government  made  appropriations  of  various  amonnts,  from  1872  to  luntift- 
olosive,  Sfigregating  (94,000  to  continue  the  improvement. 

With  tbia  amount  the  dredge-buat  was  purchased  from  the  city  of  JefferaM  nd  > 
nnmber  of  cnt-offs  made,  as  follows:  Bois  d'Arc  Pass,  being  at  the  entnnoa  ef  d» 
bayou  from  Fairy  Lake,  two  small  outs  at  Benton,  known  aa  Upp^  and  Lower  W 
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ton ;  two  small  cuts  at  Bisco  Island,  and  one  shoit  and  one  long  cat  at  Donghert;** 
Defeat  Bend,  known  as  Middle  and  Little  Cypress  oots,  respectiTely.  These  weta 
all  originaily  4H  feet  wide  and  from  6  to  6  feet  deep.  Their  present  condition  la  an  fol- 
lows :  Bois  d'Aro  Pass  Cut  is  5  feet  deep  at  low  water  and  io  gitoA  oundition,  bnt,  u  it 
wut  never  completed  so  as  to  connect  witb  the  deep  water  in  the  lake,  an  ext^oaiou 
of  1,000  feet  shonld  be  made  to  its  lower  end.  The  Benton  Cuts  are  in  eood  condition 
and  need  no  further  work  done  on  them.  The  Sisoo  Island  Cuts  are  from  3  to  4  feet 
d«ep ;  the  Middle  Cf  press  has  an  available  depth  of  onl;  Ij  feet,  and  the  Little  Cy- 
press has  shoaled  to  a  depth  of  3^  feet. 

A  considerable  amount  of  work  was  also  done  in  the  way  of  reniOTlug  stumps  and 
anagB  from  the  bayon,  and  in  catting  stumps  dowa  to  low-water  level  through  the 
lakes. 


The  priDoipal  obstacle  to  naTigation  is  the  small  depth  of  water  aronnd  Albany 
Flat«  and  throagh  Sodo  Lake.  The  depth  of  water  over  thU  portioo,  besides  being 
very  small,  is  rendered  entirely  nnavailable  for  low- water  navigation  by  nnmerona 
stamps  in  the  channel,  reaching  to  and  above  low-water  mark.  The  channel  through 
Fairy  Lake  is  also  obatmctAil  by  stnmpa  and  trees,  and  is  bo  crooked  and  Ul-deflDed  as 
to  be  difficult  to  follow  during  daylight,  and  impossible  to  navigate  with  safety 
ftt  night. 

The  course  of  Cypress  Bayon  proper  is  almost  entirely  free  from  obatrnctions,  ex- 
cept from  the  aboaling  of  the  water  through  the  artificial  cnt-ofis. 


EKl 


NAVIGATION. 

ae  time  the  number  of  boate  runnise  to  Jefferson  was  very  i&tge,  thronKh  boats 
between  that  point  and  New  Orleane,  Saint  Loaia,   and  Cincinnati      They 

decreased  in  Bi9^e  and  nnmher  nntit  dnrin^;  the  past  seaaon  the  only  eruft  in  the 

trade  was  aemall  stem-wheel  steambuat,  drawing  about  3^ feet  of  water,  which  made 
inegttlar  trip*  from  Sbrereport  to  Jefferson. 

COUUEROK. 

Jefferson,  being  the  head  of  navigation,  has  heretofore  been  Uie only  shipping  point 
of  conaeqnence  on  Cypress  Bayou,  and  the  trade  of  that  city  represented  almost  the 
entire  commerce  of  tbe  stream.  At  one  time  it  was  a  city  of  from  10,000  to  15,000 
inhabitants,  shipped  by  boat  annually  75,000  bales  of  cotton,  and  was  the  shipping 
and  supply  point  for  a  large  area  of  the  northeoatern  part  of  Texas.  The  oonatruo- 
tion  of  railroads,  which  fl^'lliBh  other  and  more  convenient  means  of  outlet,  assiated 
to  a  very  limited  extent  by  the  partial  deterioration  of  the  navigable  condition  of  the 
bayon,  has  had  an  almost  disastrous  effect  on  the  town.  It- has  now  less  than  5,000 
inhabitants  and  is  the  shipping  point  for  only  10,000  to  15,000  bales  of  cotton  anua- 
olly,  with  a  proportionate  loss  in  its  enpply  bitBineas.    There  ia  a  large  cotton  com- 

Eress  there,  which  comprosaos  annually  abont  60,000  bales.  This  is,  however,  handled 
y  the  railiooda,  being  merely  stopped  in  transit  to  be  compressed,  and  would  not 
under  any  circamstances  be  tributary  to  the  commerce  of  the  bayou.  There  was  less 
than  500  bale*  of  cotlan  shipped  from  Jefferson  last  yeai^  by  boat,  and  liOO  tons  of 
f^ght  received,  while  on  the  bayou  below  Jeftereoo  there  wore  1,600  bales  of  cotton 
•hipped  and  1,600  tonsof  freight  received. 

PLAN  OF  IMPBOVKMBNT, 


The  only  improvement  which  will  be  estimated  for  is  the  removal  of  all  stamps 
from  the  shoal  water  at  Albany  Flats  and  through  Sodo  Lake,  so  as  to  moke  the  en- 
tire depth  of  water  available  for  navigation,  the  straightening  of  the  channel  through 
Fairy  Lake,  and  the  cutting  of  tbe  stumps  to  a  depth  correspond iog  to  that  obtained 
throngh  Sodo  Lake,  continuing  Boia  d'Aro  Pass  Cat  to  deep  water  in  the  lake,  and 
reopening  the  Sisco  Island  and  the  Cypress  Cuts,  and  also  for  boards  painted  so  aa  to 
indicate  the  side  of  the  channel,  to  be  placed  either  on  trees  or  on  posts  planted  fbr 
the  purpose.  Such  improvement  would  give  good  and  safe  saTigalion  to  Jefferson 
for  seven  or  eight  months  in  the  year. 

For  reopeniuE  the  cats,  the  dredge-boat  Lone  Star  could  be  repaired  and  uaed. 
It  wonld  be  advisable,  however,  instead  of  placing  the  material  on  toe  banks  direotl^ 
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__    _  o  deep  w 

the  edge  of  the  cut  soon 

Dynamite  cartrldKes  could  be  nsed  to  Bclvanlage  in  removing  the  ■ 
■hoal  water,  ma  well  aa  for  lowering  the  tope  of  thoiie  io  deeper  water. 

COST  OF  IHPKOVBXBNT. 


BepaiTS  to  diedge-boftt (3,000 

Kz  moDthe'  work  fur  dredge-boat &,T(10 

Building  two  9Cow« 500 

Removing  Btompi: 

Flat-boat  and  outfit 1,000 

EipenM  of  work iug  party  fur  four  montha 3,M 

1,000  ponntlB  dynamite J» 

Marking  channel JOO 

Engineering  and  cootingencies,  10  percent,  added LUS 

Total 14,895 

ADV1SABIUTT  or  IKPROmnHT. 

Altbongh  the  commerce  of  the  bayon  dnrinj;  the  past  tea  or  fllteen  year*  batde- 
«i«aeed  from  alarge  and  payiuft  iraflac  to  a]iNi>8t  aotbing,  this  state  of  afiainitiNt 
efaargeable  wholly,  nor  oven  to  any  onnRidiTHlile  eitf  nt,  to  the  fact  that  the  narif^- 
tfon  of  the  bayou  na«  become  more  difficult  and  dangeroni.  As  statod  brfort,  tlw 
building  of  railroadB  haa  furnlitbed  more  coDTenient  onilets  for  a  lai^  seetiM  of 
eoQDtry  which  had  been  tributary  to  Jiflersou,  and  thas  caused  its  decline  as  an  im- 
portant commercial  ceoter. 

While  the  carrying  ont  of  any  expensive  eoheme  of  iinproTement  contd  bardly  be 
legarded  aa  advinalle,  .vet  the  exnt-iiditnre  or  the  amount  estimated  won  Id,  bf  giving 
tare  navigation  for  a  portion  of  tne  year,  afford  great  relief  to  tbe  inbabilaou  from 
exorbitant  rates  an  flight  by  rail. 

Up  freight  by  boat  from  New  Orleans  to  Jefferson  haa  been  aa  low  as  16  to  SO  erati 
per  Dandred,  and  It  oosis  11.25  per  bale  tOBhipeotloD  by  water  from  Jeffeiaon  loNcr 
OrleaDH.  The  railroadfl  are,  of  oimrae,  ompellMl  to  mret  these  rates,  but  whrn  nan- 
gati>'n  ieclneed,  orwhere  there  is  no  bo»t  in  tlietrade,they  charge  from  (iDLo  SO  tesM 
per  hundn-d  on  np  freigbt.  and  $11.00  per  bale  fur  cotton. 
Ter;  res|iectfally,  your  obedient  servant, 

P.  8.  BuBRona, 
A$tittata  SmpMT. 

C^t.  Ekio  Bbrolaks, 

CoTpi  Iff  Engiitttrt,  V.  S.  A. 
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IMPEOVEMENT  OP  AHKAN8AB  HIVEE ;  OF  BIVER8  IN  THE  STATE  OF  AB- 
KAK8AS,  AND  THE  BLACK  RIVEB  IN  ARKANSAS  AND  HISSOUBl. 


REPORT  OF  CAPTAIN  B.  S.  TABER,  CORPS  OF  EXGINEERS,  OFFICER  13f 
CBAROE.  FOR  THE  FISCAL  TEAK  ENIHNO  JUNE  30,  1885,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


1.  BenioTing  obttnictlona  in  ArksDNi 

River,  ArkADMM. 

2.  Arkanaaa  Riv^r  betweea  Fort  Smith 

sod  Wicbito,  Kaosaa. 

3.  ArkansBftRiTerat  Fort  Bmitb,  ArkftD- 

4.  Arkaiuas  Rivor  at  Pine  Bluff,  Arksn- 
.Dd  Missouri. 


IMPROVEMENTS. 

7.  Wbit«RiTeraboveBnffa1oSbos]a,Ar- 


8.  Wb)t«   RiTsr  between  JaokMuiport 

and  Bnffalo  Shoals. 

9.  White  and  Saiot  Francis  rivers,  Ar- 

10.  Saint  Francis  Biver,  Arkansas. 

11.  Satiae  River,  Ark ansaa. 

13.  L'Anguilte  River,  Arkaniiaa. 


EXAMINATIONS  AND  SUBTBYS. 


13.  Snrrer  of  Arkansas  River  from  Little  I 

Rock  to  ile  month.  I 

14.  Continnation  of  anrvey  of  Arkansas  i 

Riverfroni Wichita,  Kansas,  toFort  : 
Qilison,  Indian  Territory.  | 


15.  Little  Red  River,  Arkiinsas. 

16.  Red  River  above  Fuilun,  Arkansas. 

17.  Petit  Jean  River,  Arkansas. 


United  States  Engineer  Offioe, 
lAttU  Rock,  Ark,,  July  1, 1886. 
General  :  I  bave  tbe  hoDorto  traDsmit  herewith  the  auaual  reports 
for  the  fiscal  year  euding  June  30,  1885,  npon  the  works  under  my 
chftTge. 

I  am,  general,  very  respectfally,  your  obedient  serraut, 

H.  S.  Taber, 
Captain  of  Engineer*. 
Brig.  Gen.  John  Nbwtoh, 

Chief  of  Engineers,  U.  S.  A. 
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BEUOTmO  0BSTBUCTI0N8  IN  ABEANSA8  SITEB,  ABKANSAS. 

Ab  tbe  first  expenditure  of  money  on  this  river  was  made  as  early  u 
1633,  it  is  not  an  easy  matter  to  determine  what  was  tbe  original  cmi- 
dition  of  tbe  navigable  portion  of  this  stream;  but  from  the  delta-like 
cbaracter  of  its  lower  portion  and  the  tendencies  now  luaoifeat  in  its 
npi>er  reaches,  it  may  be  inferred  on  very  substantial  grounds  that 
shifting  sand-bars,  numerous  drift-piles,  and  dangerous  snags  chane- 
t«rized  the  obstacles  to  navigation  in  the  lower  reaches,  and  gravel  sod 
rock  shoals,  with  a  few  snags  and  many  overhanging  trees,  oonatitnted 
those  of  tbe  upper  reaches.  Tbe  numerous  so  called  steamboat  grave- 
yards now  pointed  ont  by  old  pilots  support  this  idea.  Such  Annul 
Beports  of  tbe  Chief  of  Engineers  as  I  have,  dating  from  1873,  together 
■witb-House  Ex.  Doc,  No.  64,  Forty-eigbth  Congress,  first  session,  u»di- 
cate  that,  except  at  a  few  places,  such  as  Pine  Blntf,  Ark.,  and  Fort 
Smith,  tbe  general  plan  of  improvement  baa  consisted  in  snagging  op- 
erations, wbicb  includes  cutting  overhanging  trees  and  in  boUding 
wing-dams  to  improve  tbe  sboals,  tbe  idea  being  to  afford  tempcHai; 
relief  to  navigation  until  complete  surveys  should  render  it  possible  to 
project  a  plan  for  tbe  radical  and  permanent  improvement  of  the  navi- 
gable portion  of  the  entire  riyer.  For  the  exceptions  noted  attention  ii 
respectfully  invited  to  reports  upon  those  special  cases.  The  appio- 
priations  have  been  made  sometimes  for  the  entire  navigable  reach  aii4 
sometimes  for  certain  sections.  The  grand  total  of  all  these  appn- 
priations  up  to  June  30,  1885,  amounts  to  $420,376.87.  Of  this  thm 
bad  been  expended  to  June  30,  1834,  $311,511.56,  exclusive  of  certaia 
sums,  aggregating  over  |1UO,000,  that  were  appropriated  with  tbe 
Mississippi  and  Missouri  rivers,  so  as  not  readily  to  be  determined. 
The  most  permanent  result  of  all  this  ex])euditure  consists  iu  a  series  ot 
maps  made  by  S.  T.  Abort  from  a  survey  of  the  river  from  Fort  Gib- 
son, Indian  Territory,  to  Big  Bock,  Ark.,  3  miles  above  Little  Bock, 
Ark.,  in  tbe  year  1870.  From  tbe  nature  of  the  case  of  tbe  balance  of 
tbe  work  bag  been  each  year  a  repetition  of  that  of  preceding  years. 
One  iron-bulled  snag-boat  and  one  ligbtdraugbt  wooden  snag-boit, 
with  all  the  appliances  necessar)'  for  snagging  operations,  were  tbe 
visible  signs  of  tbe  balance,  while  the  gratitnde  of  those  intereslfd 
in  the  navigation  of  the  river  for  a  navigation  rendered  yearly  leesaod 
less  dangerous  by  the  operations  of  these  two  boats  is  the  only  eri- 
dence  existing,  and  the  only  evidence  to  be  cxi>ected,  of  work  that  mast 
be  done  in  a  stream  like  this  until  by  some  system  of  permanent  im 
provement  caving  banks  no  longer  exist  and  the  annual  quota  of  siiagi 
is  no  longer  furnished.  Steamboat  graveyards  ba^'e  been  rend«ni  ■ 
natter  of  tradition,  and  yet  July  1, 1884,  found  the  entire  reach  of  riTV 
from  Fort  Gibson  to  its  mouth  so  full  of  snags  that  the  two  snag-boati 
were  kept  fully  employed  until  the  high  water  of  the  winter  and  siaiiiit 
of  1884-'85  stopped  their  operations. 

During  tbe  fiscal  year  ending  June  30, 1885,  J28,702.79  was  eipeodrf 
in  tbe  running  expenses  of  these  two  boats  and  in  their  care,  as  tbor 
operations  seemed  to  give,  for  this  season,  the  greatest  relief  possbie, 
and  tbe  relief  most  needed.  Too  much  cannot  be  said  in  favor  (rf  tke 
wisdom  of  making  the  last  appropriation  apply  to  tbe  entire  river,  and 
leaving  it  to  the  officer  in  charge  to  expend  it  as  seemed  most  advii- 
able.  By  this  means  a  narrow  channel  was  opened  fr<<m  the  mootltof 
tbe  river  to  Fort  Gibson  and  navigation  resumed  atonce,  and  this  *ai 
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afterwards  widened  aa  required,  aotil  at  length  a  beary  line  of  packets 
was  pat  on  from  Little  Bock  to  the  montb,  and  tbe  line  that  formerly 
plied  on  this  reach  was  transferred  to  tbe  reach  above  LittleBocb.  In 
Febrnary,  1886,  the  boats  actually  made  their  regular  time  by  night, 
and  on  one  occasion  I  traveled  npon  the  heaviest  snag-boat  from  dark 
nntil  nearly  midnight,  the  pilot  having  no  difficulty  whatever,  and 
this  at  a  medium  stage  of  water,  too.  When  it  became  evident  that 
no  regular  appropriation  would  be  passed  at  or  near  the  beginning  of 
the  fiscal  year  ending  June  30,  1886,  the  boats  wen.*  at  once  with-, 
drawn  from  work,  and  a  small  sum  (18,320.33)  was  reserved  for  their  care 
and  for  tbe  running  expenses  of  one  of  them  when  the  river  should  be 
in  its  worst  condition.  During  the  year  just  specified  two  heavy  riefiS 
have  agwQ  filled  the  river  with  sna^a,  though  with  not  bo  many  as 
oenal,  owing  to  the  trees  cat  upon  caving  banks  the  past  season.  Yet 
at  this  writing,  July  I,  1886,  it  would  be  impossible  to  take  any  one 
over  the  river  and  make  them  believe  that  in  February,  1885,  It  was 
carrying  safely  ao  much  trafBc.  Thirty-six  thousand  dollars  is  needed 
for  the  fiscal  year  ending  June  30,  1886,  and  inasmuch  as  it  has  not 
been  appropriated,  $50,000  will  be  too  small  a  figure  to  meet  the  re- 
quirements of  the  fiscal  year  ending  Jone  30,  1887,  if  no  appropriation 
is  made  for  that  ending  June  30, 1886.  Should  the  appropriation  for 
that  year  be  made,  as  recommended,  then  $30,000  to  $35,000  will  answer 
for  year  ending  June  30, 18S6.  By  September  1, 1885,"  the  surveys 
preparatory  to  the  permanent  improvement  of  the  entire  rirer  will 
have  been  bo  far  advanced  (see  special  reports  npon  each)  that  it  will 
be  possible  to  prepare  plans  and  estimates  for  this  improvement.  The 
charts  of  Mr.  S.  T.  Abert's  survey  lie  in  the  office  in  charts  10  by  4feet 
It  will  take  about  tl,000  to  reduce  and  trace  tbem  preparatory  to  for- 
warding to  Washington. 

The  following  is  a  tabulated  statement  of  the  work  done  by  each  snag- 
boat: 

I  Nune  or  boat. 

Worhdooe.  .  , 

C.  B.  Bhih.  ,  Widiil*. 

UUMran      J,I)«BJ  !  l.na 

SouapuUed I.IK  \  388 

Tneanil ,              7,*»4  ,  MM 

Ttwadradened  ■-.  I  W 

Dclft.pUea  mnored I                   IT  i 

Great  stress  has  been  laid  upon  kee|>ingeach  boat  at  its  work.  Again, 
the  boats  were  worked  so  as  to  practically  relieve  the  navigation. 
Plainly,  it  is  of  little  use  to  thoroughly  clear  out  one  reach  and  leave  all 
the  others  choked ;  bnt  by  opening  a  passable  channel  at  once,  and  then 
widening  it  graduHlly,  good  service  is  rendered  and  the  river  made 
available  longer. 

Total  appmpriatioDa  to  June  30,  188& ♦420,376  87 

Total  «xpeu<led  to  Juno  30,  1884 311,511  56 

AmouDt  available,  Jtilv  1,  IBd4 : 

Phie  Bluff 712  H6 

Arkansas  River,  ArltanBM  and  Eunsa 7,«75  95 

HissiMippi.HiBsonn.aDdArkanaosrivers,  applied  to  Arkanue  River.         1,021  94 
Survey 2,754  66 

*  JdM  prinr  lo  Ihe  time  of  sendiug  in  these  reports  lime  waa  gained  to  snlmiit  cer- 
tain plans  and  estimates,  foe  which  please  see  report  on  the  snrvn;  of  the  Arkansas 
RiTer,  Arkansas. 
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Ap  propriBted,  oat  approved  Jnlj  5,  1684 : 

Pine  Bluff |S5,500  W 

Fort  Smith 5,0M  W 

This  Load 3G,inOO» 

Survey 19,000  OD 

Total  available  in  Rsoal  year  eoding  Jane  30, 1»« 106,835  31 

Expended  to  Juoe  JO,  16^ : 

Arkftnuaa  Rlvor,  ArkansM  and  Kanaaa 7,1^596 

MlBsiMlppi,  Missouri,  and  ArkaDBaarivera,  applied  to  ArkMsaeEivei  l.ftH  44 

PiueBlaK 49.139  73 

FortBiuitb 5,000  00 

.      Snrve; 19, 6H  Ti 

ThiBhead 28,70!  » 

Amonut  available  Jnly  1, 11:985  : 

Fine  Bluff 7,073  13 

Fort  Smith O.OKI  00 

This  liesd 7,2?;  « 

SiirTny 2,109  84 

Amoont  tliat  onn  l>e  pioDlablv  oxpended  during  the  fiscal  year  ending 

June  30,  18-J7 50,000  00 

If  an  appro[>rifttiou  is  made  of  $30,000  or  more  dnrioK  tbe  year  end- 
iug  June  3U,  1886,  tben  this  $50,000  should  tie  made  t35,000. 

Moneg  statement. 

'Proved  Jnl;  &,  1»W... 
dnriiig  fl»ciu  rear,  esc 

„..._ -.1884 ^. 

Jul;  1,  IS^,  untntaniling  liabilities 334  00 


Amount  appropriated  by  act  kporoved  Jul;  &,  1^'84 (36,000  OV 

July  1,  m-*5,  amount  eipendod  dnriiig  fl»ciu  year,  exclusive  of 

outaUuding  liabilities  Jnlv  1,16^ 928,368  79 


28,70!  79 

July  1,  1IW5,  amount  available 7,297  21 

I  AmonntthatcanbenrofitBbl<|-expendedinnBCBlyeareDdingJnne30,lWT    50,000  09 
/  Submitted  in  eompliauce  with  requirement*  of  section  9  of  river  and 
I      harbor  acts  of  1866  and  1867. 


BXPENBB  ACCOUNT    RBMOVINQ    OBSTRUCTIONS   IN   ARKANSAS   RIVRR,    ABXANSAB,   FOl 
THE   VEAR   ENmNQ  JUNE  30.  1805. 

Pay-rolls,  labor : Hi?,568  38 

8absiHl«nce  supplies 4,216!i<8 

Traveling  expenses 192  IS 

Stationery 96  90 

Fuel 2,150  54 

General  supplies 1,9)3  9tJ 

Teli-graph  servicea 3S 

Hacbinttry t,03«  85 

Lumber 39  71 

Offlrorent. 60  DO 

Skiff ffiOl 

Total 28,377  79 


COMHBRCIAI.  BLATIgTlCS. 

Letters  ivnre  sent,  several  weeks  prior  to  tbe  lat  of  Jnly,  to  parties  interested  in  tb* 
_> —  r — .-. .g^f  the  oommercf.  bnt  uo  au  Hirers  have  been  Kceived,  so  that  lbs 


.    .  .  .    „  .  v  again  nnbuiitted. 

1  learn,  however,  (bat  this  coniuierce  would  be  represented  by  from  S0,000  to 
100,000  bales  of  cottin  nbovo  l.ilfli'  Rock.  The  facie  in  ri'gard  to  the  lower  rivsr 
«ominerce  cannot  be  blotter  »et  forth  than  by  qnnltag  the  following;  letter: 

"LiTXr.K  RoCK,  Ark.,  Jane  11,  19tfi. 
n  acknowledge  the  receipt  of  your  camniiinicAtiMi 
ime  statistics  relative  to  tho  trade  upon  tbe  Aikaa- 
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•MBiveciu  its  connection  vritb  the  benafito  aooruiDK  fh>in  the  work  of  the  Unitad 

Bt«tea  anaK-boaU,  and  in  reply  I  will  say  that  the  advantages  derived  ^m  the  use 
of  the  United  Slates  suag-boate  ujion  thi»  river  during  the  paet  year  are  beyond  oom- 

C*tioa.  I  have  been  iDtereated  in  boats  on  this  river  for  man]-  yean,  and  there  has 
n  no  year  op  to  the  last  one  when  there  lias  not  been  one  or  more  boats  snnk  by 
•nags  on  this  river ;  but  there  has  not  been  au  accident  of  this  kind  for  the  last  twelve 
mouths.  I  attribute  this  itnmauity  from  suuh  caaaaltius  wholly  to  the  United  States 
■na^-boats.    As  this  hvur  beooroes  f\ill  of  dritt-wood,  every  rtite,  snags  a        ■     •   ■ 

enannel  where  non 
npoa  this  river. 

"  Taking  iuto  consideration  the  amonnt  of  cotton  and  other  merchandise  brought  np 
this  river,  all  on  steamboats,  the  eipenee  to  the  GovvmuioDt  to  maintain  these  snag- 
boats  is  merely  noniinal.  Sleamlioats  carry  out  of  this  river  annually  about  70,0iJl> 
bftles  of  cotton,  and  also  traus|>ort  thousands  of  Ions  of  oottou-seed  both  ways  to 
Uempbis  on  the  Miiuiissippt  Blver,  and  to  Little  fiuuk  from  varians  places  along  the 
entire  length  of  the  river. 

"Averaging  this  cotton  at  9.'>0  per  bale  Hffgregates  $3,500,000 ;  adding  to  this  the  value 
of  the  cotton-si'ed,  say  tBOu.OOO,  and  the  niHrchandiite  brought  up  the  river,  say 
tl,000,OU<),  there  results  a  total  trade  amouuting  to  S5,auU,000.  This  estiruatv  is  only 
a  port  uf  the  river  belon'  Little  Buck,  no  calculation  being  made  for  the  trade  above 
here,  with  which  1  am  not  very  familiar,  not  haviu(j  bei.n  interested  in  it  for  many 
fears  nntil  the  last  month  or  so.  But  1  have  been  interpsted  iu  and  perfectly  famil- 
iar with  the  trade  between  this  point  aud  the  mouth  of  the  river  the  last  thirty-two 
years.  1  siuc^rely  hope  that  the  presi'nt  Congress  will  make  such  an  appropnation 
for  this  work  as  will  keen  the  snag-boats  constantly  occupied  in  operations  upon  the 
Arkansas  River,  fur  they  nave  long  since  ceased  (o  he  au  eiporiuient,  and  have  become 
a  necessity. 

"1  am,  air,  very  respeotfntly,  your  obedient  servant, 

"Jno.  D.  Asamb, 
"Pretident  Mtvtplii*,  FieMniTg,  and  Arkanitu  Citf  Faeitt  Company." 


This  pnrt  of  tbe  Arkansns  Uiv«r  originally  offered  many  olrBtmotions 
to  iiavigHtion  iu  the  way  uf  sboaU,  tiiiaga,  and  overbanging  trees,  ran- 
deriug  navigntion  very  dangerous,  and  at  certain  stages  of  water  practi- 
cally ini]>ossible.  The  origiual  plan'  of  improremeDt  had  for  its  object 
tbe  removal  of  the  snagu  and  overhanging  trees,  and  the  contraction  of 
the  channel  at  the  sboals.  Since  tbe  original  plan  was  adopted  several 
snrve.vs  have  been  made  with  a  view  to  the  permanent  improvement  of 
this  reach.  , 

(Jp  to  June  30,  1885,  there  haa  been  expended  under  this  bead  of  ap- 
propriatloD  to9,U00,  to  say  nothing  of  certain  atnonots  that  were  applied 
as  early  as  1833  to  the  river  iu  general.  Thia  expenditure  has  h«en  of 
such  practical  value  to  navigation  that,  while  in  former  years  there  were 
regular  steamboat  graveyards,  with  numerous  occupants,  at  present  the 
siiikiug  of  a  steamboat  is  practically  au  unheard-of  occurreuce,  aud  the 
river,  with  the  exception  of  several  unimproved  slioals,  is  in  excellent 
navigable  condition  as  high  as  Fort  Uibson,  Indian  Territory.  Above 
this  point  it  will  require  a  large  outlay  to  make  the  river  navigable,  as 
■will  be  seen  by  referring  to  the  report  upon  the  survey  of  the  river  from 
Wichita,  Kans.,  to  Fort  Gibson.  There  was  $7,875.95  available  on  this 
appropriation  July  ],  1884,  which  amount  was  turned  over  to  me  by 
my  predecessor.  Major  Adams.  This  amount  was  expended  iu  tbe  run- 
DJDg  expenses  of  United  States  snag-boat  Wichita,  and  in  the  survey  of 
Cauadian,  Webber's  Falls,  Taylor's  Bar,  Hildebrand'sBar,  Bouideuotl, 
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and  Rabbit's  Ford  Skoals,  with  a  view  to  giving  an  estimate  for  th^ 
improvement. 

Tbe  Wichita  worked  July,  August,  Septeinber,  and  November,  irader 
this  head,  and  removed  during  that  time  659  snags,  cut  732  overhang- 
ing trees,  and  removed  one  drift-pile,  and  left  the  river  from  Fort  Gib- 
son down  iu  tbe  best  shape  it  has  been  in  for  years.  She  was  first  re- 
quired to  open  a  channel  tbrongb,  then  to  widen  this  cliannel,  ud 
finally  to  remove  sucb  trees  on  <»iving  banks  as  are  likely  to  beeww 
snags,  experience  showing  that  when  tbe  stnmp  is  severed  from  th« 
trunk,  the  trunk  alone  seldom  becomes  a  snag,  and  the  stump  dnka 
out  of  sight. 

Before  the  heavy  spring  rises  came  on,  tbe  river  as  to  Snags  for  tliii 
reach  was  in  splendid  shape,  and  boats  were  making  regular  trips,  ran- 
ning  night  as  well  as  day.  Attention  is  invited  to  the  record  of  tbe 
boat,  working,  as  it  bao,  systematically  bavk  and  forth,  as  over  against 
her  record  in  past  years,  working  to  fluish  up  one  place  before  render- 
ing aid  elsewhere.    Her  expenses  have  been : 

Pay-roll.^ (5,1(8  57 

SnHisteDce l,Mfi8! 

Fnel 6H« 

Bep»ir8 lOT  IS 

Office  exp«UMa SS 

Sutlouer; »« 

7,  ma 

Tbe  survey  referred  to  was  made  by  Mr.  F.  S.  Barrowes. 

This  gives  all  the  data  necessary  for  tbe  estimates  for  the  improve- 
meiit  of  these  shoals.  To  avoid  repetition  these  estimates  are  all  given 
under  the  general  estimate  for  tbe  permanent  improvement  of  the  Ar- 
kansas River,  Arkansas  and  Kansas.    Tbe  expense  of  this  survey  was 

Pay-ro"'.' (66!  B 

SuWstence 19  « 

T(ii« 
Referring  again  to  the  general  head  of  appropriation,  the  follovingii 
the  money  statement: 

Money  statement. 

July  1, 1884, amount  iivailable 17,873  36 

JqIt*1,  18^,  aiuoiiDtexpendcddiiriag fiscal  year, exclauve of  ouUtaoding 

iiabiliiiesJulyl,  !&•**  -  7.8K9S 

AmoQot  (estimaiud)  reqaired  for  completiou  of  existing  project (*) 


KZPENBE   ACCOUNT  IMPROVING   ASKANSAB   RIVER,  ARKANSAS  AND  KAMSAB,  FOR  TUl 
BKDIXa  JUNE  30,  1885, 

Payrolls,  labor,  Ac |6,TM  W 

BubslBtenceHiipplii's 1,853  » 

Geueral  supplies 56  91 

Stationery KCl 

Fnel eSTlS 

Lnmber »8( 

Telegraph  servicos i 

7,075* 

*See  "RenioTinx  obxtriictious  in  Arkansas  Biver,  Arkansas  and  Kaosas.^ 
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V3. 
IMPROVEMENT  OF  ABKANSAS  EIVEB  AT  PORT  SMITH,  AEKAN8A8. 

In  1878  it  was  impoBsible  for  steamboats  to  reaoli  the  laoding  at  Fort 
Smith  at  low  water.  During  that  year  Major  Suter  bnilt  a  brnsh  and 
stone  dike  1,100  feet  long,  projecting  from  the  left  bank  a  short  distance 
above  the  mouth  of  the  Potean  Biver  and  extending  parallel  to  the  onr- 
rent,  downstream,  600  feet.  This  had  the  desired  effect  of  carrying 
the  main  channel  to  the  right  bank  near  the  mouth  of  the  Potean  Biver 
and  deepening  the  channel  at  the  Lauding.  In  1879  the  portion  of  (die 
dike  parallel  to  the  current  was  lengthened  400  feet  additional.  Width 
was  given  the  dike  and  it  was  carried  toauniformheightof  8  feet  above 
low  water.*  This  gave  permanency  to  the  results  of  the  previous  year, 
and  no  further  appropriations  were  deemed  necessary.  The  expense  of 
this  work  was  t]9.695.49;  (10,000  of  this  was  appropriated  by  act  ap- 
proved June  18,  1878,  the  balance  being  an  allotment  from  some  gen- 
eral approprialiou  for  the  Arkansas  Biver. 

In  April,  1884,  Major  Adams,  in  an  examination  of  the  town  front 
foand  some  slight  erosion,  and  gave  an  estimate  for  repairing  a  few 
small  dikes  that  bad  been  constructed  by  private  enterprise  to  prevent 
the  dikes  built  in  1878--'79  from  doing  their  work  too  well.  This  led  to 
an  appropriation  of  $5,000  by  act  approved  July  6, 1884. 

The  project  for  the  improvement  of  this  harbor  under  this  appropria- 
tion was  adopted  August  7, 1884,  the  object  being  to  deflect  the  river 
in  such  a  manner  as  to  prevent  the  erosion  of  the  banks  along  the 
town  fh)nt.  The  report  of  the  assistant  in  charge  of  this  work,  which 
is  appended  and  marked  A,  ^Ives  so  completely  and  correctly  all  the 
facts  connected  with  it  that  it  woald  be  a  waste  of  time  and  space  to 
recapitulate  the  same.  Recent  reports  from  the  locality  show  that  the 
works  have  been  most  effectual  iu  checking  the  erosiou  of  the  banks. 
No  further  extension  of  the  works  is  required,  and  no  farther  appropri- 
ations are  recommended.    Total  amount  of  appropriations,  $24,6964^.' 

Money  statement. 

AmoDut  appropriated  by  act  approved  July  5, 1S84 95,000  00 

JdIv  1,  lHri5,  amount  expended  during  llBcai  7eaT,exolnsiveof  oulstandinB 

liabilities  Jnly  1, 1884 5,000  00 


EXPENSE   ACCOUNT. 

The  followiDg  is  the  expense  accouot: 

Servicea  of  aBaixtaiit  eugineer,  clerk,  and  laborers SI,  193  51 

Btationei; 33  67 

Hardware , 383  45 

Brash,  stone,  poles,  tfec...'. 3,184  67 

Snbsist«Dce  supplies 103  8$ 

Hire  of  barge 146  96 

Lumber 16  81 

Oaknm 5  38 

TrftveliDzezpeDSBB 63  8& 

Telegraph  service 50 

Total 5,000  00 

'Just  before  forwarding  this  it  has  been  learned  that  some  repairs  are  needed.    This 
will  be  investigated  at  once.— II.  S.  F, 
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A.—BBPOHT   OP  MR.    FBAME   D.   LKWIB,   ASBISTAVT  KNOIXEKB. 

United  Btatbs  ENOiKUtR  Omo, 
LittU  Itoek,  Ark.,  Detcmter  10,  im. 

Captain  :  1  bave  the  honor  to  Bubmtt  hereirith  niv  repnrt  of  operstioOB  aoder  dk* 
*pproprlati«ii  for  "  remnvlnj;  oliatmetions  iu  tbe  ArkaDsas  River,  ArkaDsu  vid  Ku- 
«u,"  applied  to  the  "iirot«oti«D  of  tbe  harbor  at  Fort  Smith,  Arkaosas."  The  woik 
«ontemplBt«d  under  this  bead,  a«  suggested  in  letter  fnun  Maj.  M.  B.  Adams,  Corpt 
ct  EiiglneerB,  U.  8,  A.,  April  8,  1884,  to  the  Chief  of  Engineers  (see  Rouse  Ei.  Doa. 
No,  151,  Forty-eighth  Cougrew,  tirat  aeasion),  and  as  indicated  iu  yoiir  pnijecifocihU 
Improrement  July  29,  1834,  conuisted  in  increasing  the  sise  of  the  Jettiiss  slreadjeon- 
fltrncted  by  private  enterprise  (the  Oil  and  Compress  Company),  and  the  conilnie- 
tion  of  one  additional  Jetty,  with  the  end  in  Tieiv  of  deflecting  the  current  of  the  rivet 
from  the  caving  banks  along  tbe  town  front.  In  accordance  with  this  general  plan, 
and  in  obedience  to  your  onlers,  Mr.  W.  h.  Killehrew  assumed  charge  of  this  work  os 
the  20tb  oi*  Augnat,  1884,  and,  after  a  careful  esaminntion,  recommended  Ibst  the  nev 
Jetty  he  located  GOO  feel  below  the  eteiamboat  landing  and  GOO  feet  abort  the  nppn- 
moat  of  the  two  jetties  previously  constructed.  The  work  of  construe  ling  tbi»  jn(j 
by  hired  labor  and  purchase  of  material  in  open  market,  as  autboriied,  was  com- 
nenced  September  llj  lB84.  FermiKsion  waa  Hceiired  from  the  governor  of  the  CIkk- 
taw  Naliim  for  obtaining  from  tbe  banks  of  the  Potean  and  Arkansas  rivets,  in  tba 
Indian  Territory,  tbe  brush,  poles,  and  stone  iiecessary  for  the  prosecution  of  this 
work.  The  work  was  actively  pnsbed  under  Mr.  Kitlebrew'a  direction  until  October 
13,  when  he  was  relieved  from  duty  in  connection  with  this  work,  and  I  auuned 
charge. 

Tbe  new  Jetty  was  completed  October  23,  1884.  It  extends  into  the  river  a  digtano* 
«f  ISl  feet,  jnctined  slightly  down-etream;  is  40 feet  wide  at  its  haae  and iiO  feet  vids 
At  the  top,  which  is  la  feet  above  low-water  mark.  This  jetty  contains  44,590  entng 
feet  of  hmsb  and  stone  filling,  in  the  aonstructiou  of  which  there  were  used;  1,1(11.$ 
cords  of  brush,  58  cords  of  poles,  and  767  cubic  yards  of  stone,  at  a  total  Cflst  fct 
material  and  laborof  f3, 475.  (e.  Assoon  aathecompletionoftbisnew  jettybadlMeDu- 
complishediWork  was  begun  witbontdelay  upontbeenlargeracntoftbeliugerDftlutr* 
original  jetties.  Tbisjettyhadalready  been  carried  by  private  enterprise*  diManeei/ 
60  ^t  into  the  river.  Under  my  direction,  41  feet  were  added  lo  its  leugth  and  IV  fiwt 
to  its  width,  and  it  was  raised  to  a  height  of  8  feet  above  low-water  mark.  Thi>  ad- 
dition to  the  Jetty  contains  25,266  cubic  feet  of  brush  and  stone  filling,  in  tbe  odd- 
structlou  of  which  there  were  used  618.7  cords  of  brush,  45  cords  of  polee,  and  31T.4 
cubic  yards  of  stone.  Tho  completion  of  this  work  consumed  iu  tbe  payment  for  ma- 
terial and  labor  the  entire  balance  remainiug  of  the  appropriation  of  |5,000  for  tliit 
work.  Tho  entire  work  was  completed,  as  planned,  on  the  8th  of  Noveraher,  IS* 
The  property  was  then  transferred  to  flat-boats  and  floated  down  the  river  iu  mf 
charge  to  Little  Rock,  where  it  was  duty  accoiinte<l  for  and  where  I  was  relieved  lioa 
dnty  in  connection  with  this  work.  As  both  jetties  now  rest  upon  the  rock-lied  uftb* 
river,  there  is  no  doubt  as  to  their  perm nuency.  Tbe  sand-baron  the  opposite  aideiif 
thenver  has  b>-en  cut  away  between  300  and  350  feet,  and  tbe  cnrrrnt  has  berti de- 
flected from  the  caving  bank  to  tbe  sand-bar,  thus  effectually  preventing  any  faKlxt 
erosion  of  tbe  bank. 

I  have  the  honor  to  remain,  Captain, 

Very  respectfully,  your  obedient  servant, 

Fbakk  D.  Lewis, 
JuUtant  SmgnntT. 

Capt.  H.  8.  Tabrr, 

Corpt  0/ £n;(He«-t,  U.  S.  A. 


V4. 

IMPROVEMENT  OF  ARKANSAS  HIVER  AT  PINE  BLUFF,  ARKANSAS. 

This  reacli  of  river,  which  \ivn  in  the  vicioity  of  Pine  Bluff,  Ark.,  vm 
in  a  very  bail  condition  prior  to  any  attempts  at  improvement.  Atone 
point  a  cnt-offwas  threatened  which  would  chan)fe  the  elope  of  tbe 
river  from  three  fourths  of  a  foot  per  mile  to  4  feet  |>er  mile.  At  an- 
other point  a  bad  bar  interfered  with  navigation  at  low  water,  and  in 
the  sharp  bend  in  front  of  tbe  town  of  Pine  Bluff  tbe  river  waa  eroding 


Digitized  ..Google 


APPENDIX  T — REPORT  OP  CAPTAIN  TABER.      1565 

the  bsDhs  witb  a  rapidity  that  threatened  to  sweep  the  towa  front  exist- 
ence,   TheorifHoal  project  proposed  to  acvompiish  three  objects,  viz: 

Firgt.  To  protect  the  river  Ijank  in  frout  of  the  town  from  further 
eroaion. 

Second.  To  rectify  the  coarse  of  the  river  in  the  bend  attove  town 
in  order  to  remove  a  bar  now  existing  there,  •  •  •  an^ 
also  by  diminishing  the  curvature  ot  the  l>eDd,  to  lessen  the  tendency 
to  excessive  scour  in  front  of  Pine  Binff. 

Third.  To  prevent  the  formation  of  a  cnt-off  now  threatened  across 
the  peninsula  opposite  Pine  Blnff  •  •  •  .  The  whole  im- 
provement to  extend  over  13  miles  of  river. 

Up  to  June  30, 1884,  tGT.SST.li  had  been  expended  with  the  above  ob- 
jects in  view;  3,900  feetof  the  town  front,  beginning  at  Bramp'sBayoa, 
was  revetted  during  1881;  3,700  feet  of  Yell's  Bend  was  revetted  tbesame 
year  to  prevent  the  cnt-off,  and  a  wire  curtain  dike,  1,110  feet  long,  was 
pat  in  to  affect  the  bar.  Ju  1882, 3,000  feet  more  of  Yell's  Bend  was  re- 
vetted, and  in  1383  the  old  works  were  repaired  j  3,000  feet  of  bank  Id 
Yell's  Bend  was  regraded,  and  1,000  feet  of  high-water  protection  put  Id 
place.  During  the  fiscal  year  ending  June  30, 1384,  little  was  done  ex- 
cept  to  care  for  plant.  July  1,  1884,  there  remained  of  all  this  work 
only  the  wire  curtaiu  dike.  This  result  was  predicted  by  the  vsrioae 
engineers  in  charge,  inasmuch  as  the  works  ha<l  to  be  left  in  an  nnflu- 
ished  state,  owing  to  failure  of  funds.  The  works  in  Yell's  Bend  had, 
however,  a  long  enough  life  to  del.iy  the  advance  of  the  river  until 
changes  above  rendered  the  danger  less  imminent.  The  vire  cnrtain 
dike  did  good  service  and  the  bar  was  much  improved.  The  town^ 
however,  was  left  at  the  mercy  of  the  river. 

Daring  the  high  water  of  the  spring  of  1884,  the  front  was  eroded  in 
places  120  feet  and  upwards,  and  it  was  apparent  that  if  something 
could  not  be  dooe  the  entire  business  portion  of  the  town  would  have 
to  move  back  or  be  swept  away.  By  act  approved  July  fl,  18*1,  $55,600 
was  appropriated  for  this  work,  and  of  this  (49,139,73  has  been  ex- 
pended in  aucb  a  manner  as  to  protect  the  entire  front  except  the  last 
two  blocks.  The  works  have  endured  two  extraordinary  rises  and  done 
their  work  well  wilh  no  signs  of  weakness.  These  results  were  secured 
with  seven  points  out  of  ten  against  success  and  by  plans  differing 
radically  from  the  original  project.  This  appropriation  being  again 
very  small  compared  with  the  work  to  be  done,  the  river  was  made  to 
do  its  own  work.  A  careful  inquiry  in  regard  to  experiences  of  the 
past,  with  a  study  of  the  locality  and  a  thorough  examination- of  resnlts 
had  on  the  Mississippi,  started  the  question  as  to  how  wide  a  revetting 
mattress  should  be,  and  as  it  ap|>eared  that  it  mast  have  width  enough 
to  go  entirely  over  the  stiatam  of  quicksand  known  to  exist  here  and 
extend  so  far  that  it  should  reach  a  point  where  deposits  begun  or  at 
least  scour  ceased,  it  became  evident  that  there  was  not  money  enough 
to  put  in  an  eQ'ective  revetment.  Again  itseemed  that  putting  in  a  revet- 
ment was  treating  the  effect  and  leaving  the  cause  untrammelled  to 
bring  its  full  energy  to  bear  upon  the  works  of  revetment.  The  condi- 
tions m  general  were  as  follows:  Above  the  town  whs  a  bar,  opposite 
the  town  a  bend.  The  river  in  its  course  above  the  town  as  it  reached 
the  bar  unloaded  its  sediment,  and  flowing  over  the  bar  proceeded  with 
a<%elenited  velocity  and  comparatively  free  from  sediment  to  attack 
the  bend.  ITow  it  seemed  clear  that  the  problem  ot  protecting  the 
town  fiont  resolved  itself  into  obliging  the  river  to  cut  out  the  ^r  or 
the  opposite  bank,  and  to  go  loaded  by  the  town  or  to  be  made  to  drop 
aome  of  its  load  in  iroat  of  the  town,  in  other  words  to  produce  an  wti- 
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floial  bend  with  c&vin^  banks,  where  it  oonld  do  no  harm,  and  throw  in 
an  artificial  bar  where  it  was  mach  needed.  Thug  two  things  wonld  be 
accomplished,  the  river  being  well  loaded  could  not  scour  out  thequict 
saud  and  every  particle  of  its  load  that  it  lost  in  passing  the  town  boat 
wonld  be  so  mnch  thrown  down  upon  the  qaichsand  to  bold  it  in  place. 
The  solution  of  the  problem,  as  stated,  seems  simple  and  practical,  wd 
the  results  show  that  it  was  correct,  as  the;  are  in  excess  of  my  moat 
sasguino  expectations,  but  the  details  of  its  solution  reqaired  most 
heroic  measures  and  the  most  careful  closing  up  of  the  ranks.  The 
river  is  subject  to  anddeu  rises,  and  as  its  turn  here  is  less  than  a  rif^t 
angle  by,  say,  22  degrees,  and  as  it  sweeps  in  a  straight  reach  4  mUei 
or  more  down  upou  the  works,  it  bears  down  at  flood  with  terrific  fine, 
bringing  acres  of  drift,  and  with  a  force  that  no  ordinary  dike  oonld 
withstand. 

The  first  thing  done  was  to  secure  an  assistant  engineer  who  wu 
known  to  be  a  liou-bearted  builder,  and  who  would  carry  oat  orden  u> 
the  letter.  Next  material  was  accumulated  so  that  there  conld  be  ns 
delay,  aud  the  assistaut  was  made  thoroughly  acquainted  with  the  du- 
gers  incident  toe  rise.  A  careful  comparison  of  the  river  with  old  lUfs 
showed  that  the  bar  t«  be  cut  oat  was  forming  down  stream  very  np- 
idly.  Taking  advantage  of  the  well-established  fact  that  a  riva  cu 
be  trusted  to  go  on  adding  to  such  a  bar,  and  consequently  to  works 
located  upon  it,  Dike  No.  1  was  laid  dowu  upon  it,  as  indicated  upoe 
the  accompanying  sketch.  This  dike  was  calculated  to  sabscorre  thne 
purposes: 

FiriL  It  would  check  the  velocity  of  the  flood  and  keep  the  rtvir 
from  its  work  along  the  upper  town  front;  plainly,  from  the  sketck.  > 
stand  must  be  made  here,  or  all  worEs  below  would  be  attacked  in  ^ 
rear. 

Second.  It  was  laid  upon  the  middle  of  an  ^CT  curve,  along  the  liu 
a — b,  so  that  catching  the  current  on  a  change  it  would  deflect  it  por- 
erfolly  from  the  town. 

Third.  By  its  length  and  its  height,  12  feet  above  mean  low  mta, 
it  wonld  crowd  12  feet  of  a  flood  into  a  narrow  space  upon  the  bar,  oit 
It  out  and  also  the  opposite  bank  and  load  the  river  with  sedioieflt, 
as  desired.  Having  decided  that  the  flght  must  be  made  npou  this 
line,  resources  were  again  studied,  and  after  corresponding  with  ow> 
ers  of  quarries,  I  found  that  if  stone  were  used  for  weighting  Mat- 
tresses and  fllling  in  dikes,  the  entire  appropriation  would  not  be; 
stone  enough  to  do  two-thirds  of  the  work.  The  cheapness  of  lunbft, 
combined  with  the  fact  that  all  the  works,  if  successfal,  would  bi 
soon  buried,  led  me  to  ask  authority  to  use  cribs  or  boxes  fllkd 
with  sand,  in  lieu  of  stone.  This  being  approved,  a  saving  of  fiO  ps 
cent,  was  assured  and  a  great  gain  made,  inasmuch  as  by  no  poMible 
means  now  conld  there  m  any  failnre  to  have  weighting  matoisl  oi 
hand  when  needed,  and  it  was  found  still  farther,  in  sinking  mat 
tresses,  the  boxes  remained  in  place  better  and  conld  be  handled  cheapw 
than  stone.  As  required  by  tbe  approval  from  the  OfBce  of  the  Gbid 
of  Engineers,  a  thorough  test  was  made  of  several  cribs  or  boxes  loaded 
with  sand  before  the  work  was  finally  poshed  forward.  Beferrinfc  t> 
tbe  sketch,  it  will  be  seen  that  no  ordinary  dike  would  be  likely  to  ^^ 
stand  the  flood  next  the  shore.  The  cross-section  shown  at  A  on  PUtc 
1  was  finally  adopted  as  being  most  likely  to  give  the  necessary  sta- 
bility, and  a  section  extending  from  the  shore  to  X  oa  the  plan  <n* 
bnilt  with  this  cross-section. 

D.q.itedJvGooglc 
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A  well-woven  mattress,  120  feet  wide,  was  first  laid  and  weighted 
with  boxes  filled  with  saad,  with  a  weight  equivalent  to  6  cubic  feet  of 
atone  to  every  10  square  feet  of  mattress.  Auother  narrower  mattress 
was  then  laid  over  this,  with  a  layer  of  boxes  filled  with  sand,  and  so 
OD  nntil  a  height  of  12  feet  above  mean  low  water  was  reached,  Si>ecial 
care  was  given  to  revet  tbe  bank  above  aad  below  the  shore  eod  up  to 
high-water  mark. 

When  this  section  was  completed  tbe  bottom  mattress  was  narrowed 
to  100  feet  and  tbe  dike  prolonged  as  a  pile,  brush,  and  stone  dike, 
sand  boxes  being  sabstituted  for  atone.  As  it  seems  pretty  well  set- 
tled that  QO  pile  will  stand  in  an  alluvial  stream  with  much  cnrrent 
without  a  heavy  foot-mat  extending  at  least  40  feet  all  around  it,  posi- 
tive orders  were  given  to  always  keep  the  foot-mat  well  weighted  and 
completed  50  feet  ahead  of  the  piles.  The  piles  were  driven  in  two 
rows  8  feet  apart  in  the  row  and  12  feet  between  the  axis  of  the  rows, 
and  well  braced  with  waling  pieces,  horizontal  and  diagonal  cross- 
braces.  The  weight  of  sand-boxes  used  in  filling  was  somewhat  less 
than  tbe  weight  used  on  tbe  first  section.  The  wisdom  of  keepiug  every- 
thing well  in  handandespecially  of  keepiiif^  a  foot-mat  beyond  the  com- 
pleted end  of  tbe  dike  as  it  advanced  was  abundantly  demonstrated  in 
the  latter  part  of  December,  1884,  when  an  nnexpected  and. unprece- 
dented rise  occurred.  Through  the  courtesy  of  the  Chief  Signal  Officer 
I  was  kept  informed  of  rises  at  Fort  Smith  wlienever  thev  amounted  to 
over  2  feet.  The  rise  in  qnention  was  telegraphed  me  as  unusual, 
and  orders  were  telegraphed  to  Pine  Blufi'  to  prepare  for  it.  By  means 
of  a  locomotive  headlight  parties  worked  day  and  night  for  two  days, 
and  by  the  time  the  flood  came  all  appliances  were  afloat  and  pioperty 
secured.  The  dike  was  extended  to  only  a  little  over  oue-half  i  ts  length. 
The  river  piled  acres  of  drift  above  it  and  ran  along  under  this  drift 
and  upon  the  foot-mat  at  such  a  rate  that  a  powerful  piledriver  coaid 
not  be  corbelled  np  against  it,  and  finally  the  drift  went  over,  leaving 
tbe  dike  intact.  Eventually  the  dike  was  under  over  15  feet  of  water. 
The  effects  opon  the  bar  and  the  opposite  bank  were  without  parallel 
in  the  experience  of  river  men ;  175  feet  of  the  bank  was  caved  in  on 
the  side  opposite  the  town,  in  a  direction  at  right  angles  to  the  channel, 
and  the  channel  just  below  the  dike  waa  changed  over  600  feet  from 
the  town  side  toward  tbe  opposite  bank.  Inone  week  steamlsoata  were 
passing  where,  at  the  beginniug  of  the  rise,  there  had  been  a  heavy 
growth  of  Cottonwood  timber.  No  caving  took  place  along  the  town 
fi^nt.  Up  to  this  flood  the  plans  had  been  upon  tbe  principle  of  three 
lines  of  battle,  provision  having  been  made  for  a  second  dike  and  also 
a  certain  length  of  revetment,  so  that  three  lines  would  have  to  be 
overthrown  before  the  town  front  could  be  swept.  The  rise  having  de- 
veloped the  fact  that  the  methods  of  construction  adopted  had  the 
requisite  strength  to  resist  the  force  of  the  flood,  and  also  having,  as 
was  expected,  thrown  a  bar  below  it  well  along  the  town  front,  and  as 
.this  artificially-produced  bar  was  growing  down  like  the  parent  bar,  so 
to  speak,  it  appeared  that  it  was  now  possible  to  protect  the  entire 
town  front  by  placing  a  dike  upon  the  lower  end  of  this  artificial  bar. 
As  tbe  water  was  still  very  deep  here  great  precaution  was  used  in 
construction.  Work  was  kept  steadily  moving  npon  the  upper  dike. 
and  the  lower  was  pushed  as  fast  as  possible.  When  56  feet  only  bad 
been  completed  quite  a  serious  rise  occurred.  So  rapid  was  the  deposit 
that  when  the  water  went  down  and  work  was  resumed  a  fill  of  over 
10  feet  was  fonnd  at  the  outer  end  of  the  dike.  By  dint  of  vigorous 
work  and  constant  guarding  against  rises,  this  dike  was  eventually  com- 
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pleted  to  250  feet.  To  give  further  protection  agaiDst  bcoot,  as  it  will 
be  seeti  from  the  sketch  that  the  dike  is  in  a  very  trying  plac«,  ad 
old  Bcow  was  Finnk  opposite  the  upper  corner.  This  dike  bun  tbe  oame 
foot-mat  as  Dike  No.  1,  only  it  in  loaded  a  little  heavier.  Tbe  ])latei 
give  very  good  ideas  of  the  details  of  the  two  dikes.  Tbe  npper  dike 
was  pushed  along  and  Anally  successfully  completed.  Scarcely  were 
the  two  dikes  well  finished  when,  as  wna  expected,  the  heavy  spring 
rise  came  down.  Ordinarily  this  is  a  pradual  rise.  In  this  case,  how. 
ever,  it  was  very  sudden.  In  spite  of  doing  a  great  deal  of  damage  all 
along  the  river,  it  had  no  eftect  upon  the  dikes.  A  terrific  strain  was 
brought  upon  Dike  No,  2,  which  it  withstood. 

No  caving  of  the  town  front  excepting  such  as  must  take  plaeetA 
bring  the  vertical  banks  to  the  natnral  slope  occurred,  except  at  tbe  ei- 
treroe  lower  end  of  tbe  town.  At  medium  stages  of  water  ther£  is  aa 
eddy  or  still  water  along  the  entire  town  front.  At  high  water,  of 
conrise,  tbe  increased  velocity  due  to  the  full  over  the  submerged  dikes 
causes  quite  a  current  next  the  bank  below  Dike  No.  2,  bnt  as  tbe 
upper  portions  of  the  bank  are  of  a  kind  of  soil  not  eroded  no  harm  re- 
salts.  In  former  years  the  caving  has  all  taken  place  while  the  river 
was  dropping  from  a  medium  to  a  low  stage,  due  e^•^dentIy  to  an  ero- 
sive action  at  that  time.  The  dikes  have  so  afi'ected  the  river  as  to  de- 
flect the  current  from  tbe  banks  fnim  medium  to  low-water  stage,  and 
to  cause  deposit  instead  of  scour  along  the  entire  front,  except  about 
two  blocks  at  the  extreme  lower  end  of  town.  The  river  has  res[>onded 
veil  to  the  demands  made  upon  it,  and  though  the  elements  dealt  with 
were  large,  in  one  instance  the  results  were  so  clear  that  the  entire  car- 
rent  of  the  Arkansas  River  was  thrown  within  50  leet  of  tbe  point  it 
was  expected  it  would  reach.  Tbe  completion  of  Dike  No.  1  caused  « 
still  further  erosion  of  the  opposite  bank,  which  in  turn  caused  greater 
deposits  around  and  below  No.  2,  and  deprived  the  river  of  its  power  rf 
taking  up  much  sediment  while  passing  the  town.  Since  the  nver  has 
again  fallen  the  works  are  all  found  intact,  and  enormous  deposits  are 
sliowQ  and  everything  indicates  that  tbe  works  will  have  great  perma- 
nency. As  was  expected,  they  are  well  burled  under,  and  having  done 
tbeir  work  the  cheap  material  whteb  gave  them  their  dead  weight  is  as 
effective  as  though  it  had  been  tbe  solid  rock. 

Notwithstanding  all  the  signs  of  permanency,  the  well-known  ftct 
that  these  delta  like  streams  cliange  condition  very  rapidly  seemed  to 
render  it  advisable  to  hold  a  certain  contingent  until  time  should  bave 
passed  in  which  to  develop  these  changes.  To  give  tbe  entire  town 
protection  will  require  $8,000  more  to  construct  two  small  dikes  loww 
down,  or,  perhaps,  three,  which  of  course  can  be  very  light,  simply  to 
act  as  aids  to  deposit  by  cheeking  tbe  velocity.  If  i'  should  be  asked 
why  this  was  not  provided  for  in  the  present  development  of  the  work, 
it  may  be  answered  that  at  the  original  estimate  a  sufficient  length  (rf 
'  dike  has  been  built  to  cost  tli9,0li0,  whereas  it  actually  cost  only  alittle 
over  t48,0IH).  It  took  more  linear  feet  of  dike  than  was  estimated  totlo 
the  work  ;  yet  this  has  been  built,  and  a  work  wnmght  that  it  was  be- 
lieved to  t>e  well  nigh  imposctible  to  accomplish,  which  baa  been  attempted 
several  times  without  success,  and  still  enough  money  is  held  to  do  the 
balauee;  only,  as  a  precantioniiry  measure,  it  would  seem  best  to  hold 
it  awhile  to  make  goo<]  what  bus  already  been  done,  if  necessary.  Tbe 
success  of  this  work  is  largely  due  to  the  liberality  of  certain  vitixensof 
Pine  Bluff,  in  furnishing  the  brush  at  a  nomiiml  price,  and  specially  due 
to  the  energy,  perseverance,  good  judgment,  and  cool- headed nees  of  Mr. 
S.  P,  Adams,  the  assistant  engineer  in  charge.    He  was  tirelees  in  hia 
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efforts  to  cope  with  the  elementa  he  found  opposiog  him,  studied  prac- 
tical economy,  and  knew  how  to  strike  when  the  time  bad  come.  When 
called  upon  to  part  with  him,  as  I  did  very  reluctantly,  he  was  anc- 
ceeded  by  a  very  deserving  young  eugineer,  Ur.  S.  F.  Officer,  who 
poshed  tbeworkin  the  same  general  way  toasuccessfullBsue.  Iviaited 
the  works  very  frequently,  but  principally  to  lay  out  work,  either  of 
these  gentlemen  proving  themselves  perfectly  competent  and  reliable 
aa  to  details.  The  result  of  their  labors  is  a  splendid  triumph  of  engi- 
neering skill,  as  they  fought  their  way  step  by  step,  having  to  guiud 
daily  against  uoforeseeo  contingencies,  and  the  fact  that  their  work 
atauds  shows  that  they  were  faithful  in  the  execution  of  their  trust, 
as  a  neglect  any  where  would  have  been  fatal  to  the  whole.  Mr.  Adams's 
report  is  appended  and  marked  C  Mr.  Officer's  report  is  appended, 
marked  A.  This  report  has  been  made  somewhat  more  extended  than 
others,  inasmoch  as  the  plans  for  the  managemeut  of  certain  other 
reacbes  of  the  river  are  largely  based  on  sucoesses  here,  and  it  was 
deemed  advisable  to  show  that  the  effects  secured  here  were  not  the 
results  of  chance,  but  were  studied  and  wrought  out  in  detail  from  ex- 
amining the  works  on  the  Misaissippi  and  Missouri,  and  taking  the  best 
results  there  secured  so  fkr  as  they  were  applicable.  The  main  credit 
for  alt  this  work  lies  with  tbe  able  of&cers  in  charge  of  improvements 
upon  those  rivers,  who  have  laid  down  in  their  reports  for  the  past  few 
years  such  valuable  data  respecting  alluvial  streams.  I  am  indebted 
to  the  works  in  Galveston  Harbor  for  the  first  400  feet  of  Dike  Ko.  1.  A 
reference  to  the  sketch  will  show  that  while  it  breaks  the  flow  very  gradU' 
ally  by  its  peculiar  cross-sectioo  and  thus  prevents  the  rapid  scour  below 
due  to  a  vertical  overfall,  it  at  the  same  time  affords  an  effective  barrier,  12 
feet  high,  and  has  along  its  upper  face  a  foot-mat  to  receive  the  current 
along  that  face,  and  thus  prevents  the  scour  due  both  to  the  current  and 
tbe  pressure  brought  upon  the  current  by  the  aconmulated  drift  which 
must  lie  above  the  dike  until  the  flood  has  attained  nearly  a  15foot  stage. 
In  this  instance,  as  was  noted,  the  cnrrent  was  so  swift  that  a  new  pile- 
drivingenginecould  not  corbel  a  light  pile-driver  against  it.  It  will  be 
noted  that  this  dike  was  built  from  the  shore  out  instead  of  being  built 
in  two  sections.  This  was  decided  upon  in  view  of  the  disasters  to  Mis- 
sissippi Itiver  dikes  from  unexpected  floods  coming  before  the  gap  be- 
tween the  two  sections  had  been  closed.  The  life  of  both  the  dikes  is . 
due  to  the  broad,  well  weighted  foot-mats,  which  have  withstood  the 
scour,  and  these  valuable  adjuncts  themselves  are  the  result  of  a  fortu- 
itous combination  of  cheap  brush  and  poles,  and  sand-boxes,  also  aston- 
ishingly cheap  when  their  marked  effectiveness  is  considered.  Too  great 
stress  cannot  be  laid  upon  tbe  decision  made  by  the  Chief  of  Engineers 
by  which  these  two  elements  were  rendered  available,  and  also  upon 
tbe  latitude  given  the  local  engtueer  tonseeither  dikes  or  revetment,  ot 
both,  as  the  contingeucies  of  the  works  demanded. 

In  passing  it  may  be  well  also  to  note  that  the  snccess  of  these  works 
well  illustrates  the  great  advantage  of  giving  in  one  appropriation  the 
amount  required  to  complete  the  work.  A  reference  to  the  reports  of 
my  predecessors  will  show  a  long  line  of  predictions  well  fulfilled  of 
the  loss  of  the  entire  work  becanse  left  uncompleted  through  lack  of 
funds,  and  it  is  perhaps  my  duty  to  say  that  from  the  results  now  visible 
had  the  first  two  appropriations  been  made  as  one,  amounting  to  148,000, 
tbe  amount  expended  this  year,  apparently  the  last  two,  amounting  to 
97S,000,  would  not  have  been  required.  Since  the  preparation  of  the 
earlier  pagesof  this  report  the  upper  dike  hascontinned  to  put  in  effeot- 
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iv9  votTi  in  the  way  of  caving  the  opposite  bank,  until  it  no« 
poesible  that  eventually  the  current's  poiut  of  infriugement  o 
bend  along  the  town  firotit  can  be  moved  eutirely  below  the  toi 
effectually  haa  the  apper  dike  done  ita  work  that  it  is  now? 
menee  sand-bar,  the  bar  even  extending  beyond  its  extreme  el 
vill  be  borne  in  mind  that  this  extreme  end  extends  100  feet* 
over  the  channel  of  Jnly  1, 1SS4.  It  is  most  earnestly  urged  in 
these  foots  that  the  recommendations  contained  in  my  letter 
office  in  response  to  the  Senate  resolution  of  Febrnary  25, 181 
tive  to  a  contingent  fund,  be  carried  out,  as  it  is  evident  now  thai 
small  ontlay  jndiciouBly  made  will  maintain  this  very  bad  reacb 
Id  good  condition  for  navigation,  and  afiford  ample  proteclioi 
town. 

It  is  my  doty  to  add,  however,  that  if  this  ontlay  is  not  provii 
the  never-ceasing  changes  that  are  going  od  In  fdl  delta-like  I 
will  eventually  take  such  form  as  to  practically  nullify  all  that  h 
done  heretofore,  and  render  enormous  appropriations  again  necei 
wd  navigation  and  protect  the  town.  Ho  important  is  this  matt 
I  have  decided  to  append  that  letter  and  mark  it  "B,"  that  it  i 
be  separated  by  any  chance  fh)m  this  important  matter. 

Plate  III,  forwarded  herewith,  is  designed  to  show  the  posiUoi 
dikes  and  the  changes  prodnced  by  them.  The  references  will 
better  understanding  of  this  sabject  than  pages  of  vritteD 
oonld  do.' 

Money  statement 


JdIj  1, 1685,  amount  expended  dnrfng  flaoal  year,  eioluMTe  of 


Jnl;  1,  lB8a,  amount  AVkiUble 

(  Amoant that oaobeprofitabljexpeDdedinSsoaljeaileDdiiig June 30, 1S87 
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A.— RBPOBT  or  MB.  B.  V.  OmCBR,  A8SISTAKT  EiraiMERR. 

Pink  Bluff,  Ark.,  April  27, 1885. 
Sot:  I  have  tbe  honor  to  Bubmit  the  following  report  of  operatioDB  at  this  place 
for  the  period  eitoDding  from  f'ebruary  06, 1865,  to  April  20  1885.  The  object  of  the 
work  was  to  etop  the  caving  of  the  town  front,  which  had  been  going  on  for  a  great 
while  preriouB.  During  the  aotumn  of  1S84  (wo  dikes  had  been  located,  extendiDg 
oot  and  diagonally  down-stream  rrom  the  south  bank  of  the  rirer.     The  opper  dike 

iNo.  11  had  been  carried  ool  to  a  distance  of  1,304  feet  from  shore,  and  the  lower  dike 
No.  2)  96  feet  from  shore. 

Z'  IHke  JVb.  t. — The  shore  end  of  this  dike  is  abont  600  feet  ahore  Bmmp's  Bayoo. 
The  dike  consists  of  three  parallel  rows  of  piles  driven  12  feet  apart,  the  distaDOO 
between  the  piles  in  each  row  being  8  feet.  Longitudinal  BtringeTB,at  a  height  OOP- 
reeponding  to  a  22  foot  stage  of  the  river,  were  bolted  on  the  npper  and  mld^e  rows, 
after  whiim  the  space  between  was  Qlled  with  alternate  layers  of  bruah  and  boxea 
filled  with  sand  up  to  the  height  of  the  stringers.  Cross-braces  were  then  bolted  to 
the  piles  perpendicalar  to  the  rows,  and  sTtended  back  to  the  lower  rows,  to  whioh 
tbej  were  also  bolted.  Undernenth  the  whole  atructnre  a  fonndation  mattress,  120 
feet  wide,  was  placed.  This  mattress  etteuils  60  feet  above  and  60  feet  below  the 
npper  row  of  piles,  and  50  feet  beyond  the  ends  of  the  rows  in  the  direction  of  the 
dike.  The  niattfess  waa  woven  on  a  barge,  previously  constructed  for  that  pnrpoee, 
and,  after  being  launched  on  the  water,  was  sunk  to  the  bottom  with  sand-buzea. 
This  (tike  was  extended  216  feet,  to  do  which  eighty  line  piles  were  driven,  besides 
two  mooring  piles,  for  holding  the  mattress  in  position,  and  fifty  braces  and  ten 
longitndinal  stringers  were  placed  and  bolted,  The  piles  were  driven  to  a  depth  of 
from  18  to  20  feet  below  the  bottom  of  the  river,  and  the  braces  and  stringers  war* 
secured  to  these  by  1-inch  screw-bolM.  Between  the  rows,  aa  filling  there  were 
placed  84  cordB  of  willow  bmsh,  previously  cnt  and  hauled;  30  cords  of  pine  brash, 
previoasly  cnt  and  hauled ;  5tM)  cords  of  new  bmsh,  cut,  loaded  on  barges,  and  towed 
to  the  work;  also,  3,752  sand-boxes,  previously  manufactured;  110  linear  feet  of  foao- 
dation- mattress  were  woven  with  new  brush  and  sunk  with  634  sand- boxes,  previooalf 
manufactured.     The  cost  of  this  216  linear  feet  of  dike  waa: 

For  labor $2,206  3t 

For  material 1,696  46 

Total 3,904  79 

Dike  No.  S. — This  dike  is  located  abont  one-qnart«T  of  a  mile  below  No.  1,  and  waa 
extended  155  feet,  making  its  total  length  251  feet.    A  fonndation-mattreM  120  feet 

wide,  similar  to  that  under  dike  No.  1,  bad  been  previously  laid,  and  extends  50  feet 
beyond  the  ont«r  end,  or  301  feet  from  the  shore.  This  dike  coneistsof  only  two  rows 
of  pilee,  20  feet  apart  at  the  shore  end,  and  gradually  widening  to  the  outer  end, 
where  the  distance  is  36  feet.  The  piles,  which  are  B^  feet  apart  in  the  rows,  are 
braced  with  longitudinal  stringers  and  cross-braces,  secured  by  screw-bolts.  The 
space  between  the  rows  is  filled  to  the  same  height,  in  the  same  manner  and  with  the 
same  material  as  dike  No.  1.  This  dike  is  braced  from  the  lower  side  with  six  short 
perpendicular  lines  of  piles,  with  stringers  bolted  to  their  tops  aud  extending  to  the 
dike.  To  give  the  dike  additional  strength,  there  were  Btretched  three  1-inoh  wire 
cables  from  points  H5  feet,  170  feet,  and  251  feet  trora  shore,  respectively,  to  piles 
driven  in  the  bank  above.  To  extend  the  dike,  as  above  described,  fifty-nine  piles 
were  driven,  aud  forty-two  braces  and  fourteen  stringeis  were  placed  and  bolted. 
One  section  of  mattress  60  feet  by  42  feet  was  built  above  the  line,  and  extends  np 
the  bank.  The  other  mattress  had  been  laid  previously.  Between  the  rows  there 
were  placed  349  cords  of  willow  bruBh,  previously  cut  and  hauled ;  57  cords  of  pine 
bmsh,  preTionsly  cut  aud  hauled ;  710  cords  of  new  brush,  cut,  loaded  on  barges,  and 
towed  to  the  work  ;  also  4,711  sand-boxes,  which  were  manufactured  from  lumber  on 
hand.    Thocostottbisl551inear  feet  of  dike  waa: 

For  labor $3,961  21 

lor  material 2,079  01 

Total 6,040  32 

MATXKIAL. 

.  Tj^  piling  used  was  yellow  pine.     It  was  furnished  by  contract, which  required  that 

T'i.'"'i!l.'*  **  straicht  and  not  less  than  S  inches  in  diameter  at  the  small  end. 

1  he  brash  used  consisted  of  441  cords  of  willow  and  107  of  pine,  which  bod  been 

previously  cut  anil  hauled,  the  former  costing  $1,574  and  the  latter  $1.0343  jier  cord 

OBUvered  in  the  vicinity  of  the  box  factory  on  the  bank.    There  were  also  1,409  oorda 
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of  Dftw  bnuh  out  ood  towed  to  tlw  work,  «t  a  coat  of  $995.34,  or  slightlr  nnder  71  taA 
p«r  cord. 

The  coat  of  loading  and  deliTering  old  brnah  to  the  work  was  25  cents  per  cotdik 
addition  to  the  above  flgnres.  The  boxes,  which  were  filled  with  sand  and  niedHl 
Bobstitnte  for  atone,  were  oonstrncti'd  of  l^-inch  pine  and  red-oak  lumber.  They  WW 
made  two  eizes.     The  fotlowiDg  statement  is  submitted  : 

Large  size,  2'  x  3'  X  li'.  Of  these  there  were  747  received  from  my  pradecMH^ 
ftnd  the  same  now  remain  on  hand.     Small  siie,  12"  X  15"  X  21"  in  the  clear. 

Nnmber  received i,X 

Number  of  these  used 3,86 

Nnmber  oonstructed «. S,6n 

Number  of  these  used 4.M 

Number  now  OD  hand tO 

Lumber  reqnired  to  constmct  one  box,  ISf  feet,  B.  U. 

Nails  required  to  oonstract  one  box,  1  poaod. 

Coat  of  material  per  box,  19  centa. 

The  ocet  of  the  labor  is  shown  in  that  statement. 

The  following  material  was  need: 
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LASOR  ACCOOMT. 
GMieral  BnperviBion: 

Aisist&nt  engineer,  SS^dkya,  Kt|I50  per  month ... $167  50 

Aiaistant  enaineer,  14  dtiya,  at  $is&  pec  month 58  33 

Foreman,  3  da je,  at  |90  pec  month 9  00 

taua 

]bupeotion : 

AnUUiiteneineec,  3  daye,  at  a  |IGO  pec  month  1001 

ObMcvatiims  and  aurveyB : 

AMistant  oDgineer,  7  daya.at  (t&O  pec  month 36  00 

AwUtant  engineec,  3  days,  at  tl2S  pac  month 8  33 

Labocers,  16  hoare,  at  15  cent*  dm  hoac S  40 

45n 

Offloe  wock : 

Aeaiitant  engiDwc,  14i  days,  at  #150  pec  month 73  SO 

AaaiBtant  engineec,  13  days,  at  $125  per  month 60  00 

Receiver,  30  days,  at  (90  pec  month 7SO0 

Foreman,  1  day,  at  (65  pec  month 3  17 

Time-keeper,  6  days,  at  tOO  pec  month 16  00 

Watec-bov,  162  hoan,  at  a  cents  pec  hour 13  16 

2»ei 

Toolaand  sppllancM: 

Cacpenter,  35  honra,  at  25  cents  p«c  hone 8K 

Genecal  repaits : 

Machinist,  29  hoars,  at  35  centa  pec  hone 10  15 

Blacksmith,  US  boars,  at  25centapec  boac 31  25 

Cacpenters,  525  hours,  at  25  cents  pec  hone 131  35 

CarpentocB,  10  boon,  at  30  cents  pec  bonr 3  00 

Carpenters,  30  honra,  at  17^  cents  pec  hone 3  50 

Blacksmith's  helpec,  78  hours,  at  l7i  cents  pec  hone 13  65 

Labocers,  30  boors,  at  15  cents  pec  bunc 3  00 

myi 

Bepairing  pile-driver;  >■ 

Hacbinist,  174  boars,  at  35  cents  pec  bone flOH 

Bepalcing  8t«amer  Picayane : 

CarpenteiB,  60  hoars,  at  35  cents  pec  bone ..      15  00 

Constcucting  skiffs: 

Carpenters,  30  honra,  at  25  cents  per  boar 7  50 

Constructinc  bolts: 

Blacksmith,  30  boors,  at  %  cents  p«r  honr ISO 

Loading  old  bmsh : 

Carpenters,  150  hours,  at  17^  cents  per  honr  , ...............      SfiSS 

Laborers,  BOS  hours,  at  15  cents  per  boor 121  20 

14Te 

Cnttlng,  loading,  and  deltToring  new  brash : 

Assistant  eneineer,  5  days  at  (135  per  month ..-. 20  S4 

Foreman,  3  days,  at  $90  per  month 9  00 

Foreman,  39i  days,  at  |75  per  month 98  75 

Engineer,  36  days,  at  $75  per  month 90  00 

Foreman,  19}  days,  at  165  per  month 42  25 

Fireman,  200  hoars,  at  30  cents  per  hoar 40  00 

Boatman,  15  hours,  at  20  cents  perbonr 3  00 

Carpenter,  5  hours,  at  30  oeuts  perbnur I  00 

Carpenter,  20  bonrs,  at  25  cents  per  honr 5  00 

Carpenter,  3.10  hours,  at  17}  cents  per  hour 57  76 

Laborers,  4,11:15  boors,  at  15  cents  per  honr .. 637  75 

'  sesM 

Piles: 

Receiving,  receiver,  6  days,  at  t90per  month IS  DO 

Hauling,  teametec  and  team,  ItKhoucs,  at  30  cents  pec  hone 66  M 

Pointiug,  carpenter,  106  honra,  at  30  cents 31  00 

94  Bt 

Pnel: 

Receiving,  receiver,  6  days,  at  $90  per  month Ifl  00 

Hauling,  t«amsteeand  team,  167  honrs,  at  30  cents  per  hnne 60  10 

Cutting,  laborers,  I'^Oiiours,  at  15  cents  pec  hour 18  00        ~^ 

Loading,  laborers,  106  bouca,  at  15  cents  pee  hour 15  73 

lOlTJ 
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CoDstniotliiK,  deliveriDK,  and  fllltnR  bozea : 

AMlBtaulenKineei,  1  day,  at  (1^  per  month t^  00 

Foreman,  Q  diija,  at  $90  per  month 6  00 

Foreman,  1  day,  at  $75  per  mouth . ....  2  50 

Eogineer,  1  day,  at  175  per  month 2  50 

Foreman,  ISdays,  at  $G5  per  month 28  17 

Carpenters,  73  buurn,  at  25  cents  per  honr . .  . 18  OS 

CarpenterB,  69  houre,  at  20  cents  per  honr 13  HO 

Carpenters,  489  boure,  at  174  cents  per  honr 85  75 

Laborera,  T.GTSboura,  at  15  cents  per  hour 1,151  70 

11,313  49 

Can  of  property : 

Foreman,  S  days,  at  190  per  mouth 24  00 

Foreman,  27idBj-s,  at  |75per  month 66  75 

Enginper,  21}  days,  at  (75  per  mouth 53  75 

Foreman,  bi  days,  at  t(^per  month 11  92 

Foreman,  G  days,  at  (55  per  month 11  00 

Watchman,  50  days,  at  (50  per  month 63  83 

Fireman,  l;l0  hours,  at  20  ceuta  per  honr 26  00 

Carpenters,  135  Loitts,  at  90  cents  per  hour 27  00 

Carpenters,  30  hours,  at  17^  cents  per  hour 5  35 

Laborers,  1,115  hours,  at  15  cents  per  hour 167  35 

478  86 

DIKE  NO.   1. 

Driving  piles: 

Foreman,  St  days,  at  $90  per  month 7  50 

Carpf-nters,  40  boars,  at '.&  cents  per  honr 10  00 

Carpenters,  ir>  bours,  at  SO  cents  per  hour 3  00 

Fireman,  30  boiirs.  at  20  cents  per  hour 6  00 

Carpeuters,  3T0  buiire,  ut  17^  cunts  per  hour 64  75 

Water  boy,  64  honrs,  at  8  cent*  per  hour 6  12 

96  37 

Bracing: 

Foreman,  5  days,  at  (90  per  month ;, 15  00 

Carpeiiters,  28f>  hours,  at  25  cents  per  hour 71  50 

Carpenters,  10  hours,  at  22i  cents  per  honr 2  25 

Caipeuters,  115  hours,  at  20  cents  per  bour 23  00 

Carpenters,  200  bonrs,  at  171  cents  per  hour 35  00 

Laborers,  224  hours,  at  15  cunts  per  hour 33  60 

Water  hoy,  59  hours,  at  8  cents  per  hour 4  78 

185  07 

Found  atiou  mattrcM; 

Constructing  foreman,  3  days,  at  (75  per  mouth 5  00 

Laborers,  575  hours,  at  15  cnnis  per  hour 86  35 

Sinking  foreioan,  i  day,  at  (75  p«r  mouth 125 

Laborers,  127  hours,  at  15  cunts  per  honr 19  05 

Ill  GS 

Filhng  between  rows: 

Foreman,  lOJiiays,  at  (76  pur  month 36  25 

Carpenters,  20  hours,  at  25  cents  per  hour 5  00 

Boatman,  15  hours,  at  20  cents  per  hoar 3  00 

Carpenters,  90  hDuw,  at  17i  cents  per  hour 15  75 

Laborers,  ^,3(19  hours,  at  15  cents  per  hour 355  35 

40536 

DIKE   NO.   2. 

Stretching  cables: 

Fireman,  10  hours,  at30  cents  pet  hoar 2  00 

Carpenters,  60 hours,  at  17i  cents  per  hour 10  50 

Laborers,  20  hours,  ot  15  cents  per  hour 3  00 

15  BO 

BemoTing  drift : 

Boatman,  tU  hours,  at  20  ceuts  perhour 2  00 

Laborers,  25d  houw,  at  15  ceuts  per  hour 38  70 

40  70 

DriTing  piles: 

Foreman,  3  days,  at  (90  per  month 9  00 

CarpoBlers,  80  hours,  at  25  ceuts  per  honr 20  00 

CarpeuUTs,  300  hours,  at  ITj  <'eut«  per  hour 63  00 

Laborers,  60  hours,  at  15  cents  pi-rhoiir U  00 

Water  boy,  60  hours,  at  8  cents  perhour 4  80 

105  88 
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Bracing:  ■ 

FoT«mftD,  4}  days,  ftt  190  per  month 113  50 

CarpenMrs,  125  huurs,  at  25  cenU  per  hour 31  S& 

Carpenters,  30  hoars,  at  2U  cente  per  hour 6  00 

CarpfOterH,  55^  hours,  al  17^  cenls  per  boar 96  GO 

Laborers,  99  lie  an,  at  ISceuteperbonT 13  80 

Water  bof,  7tt  hoars,  at  8  oeotapec  hoar ^  'M 

1167  » 

FoDndatiOD  niattrera: 

Const)  actinfc  foreman,  1  day,  at  )7&per  month 2  SO 

Laborers,  34B  hoars,  at  15  centa  per  hour 53ft> 

Siokiag  foreman,  |  day,  at  (75  per  month 125 

Laborers,  lOOhouiv,  at  15  ceota  per  hour 15  00 

TOSS 

Sinking  old  barge : 

Foreman,  (  day,  at  |75per  month 135 

Laborers,  49  hours,  at  15  ceuU  per  hoar T  'J& 

8«0 

Filling  between  rows: 

Foreman,  7  days, at |90  permonth ■. 21  00 

Foreman,  SI  days,  at  $75  per  month 52  50 

Carpenters,  32  hours,  at '20  cents  |)erhoar rtOO 

Corpentenh  20  Iiimre,  at  22^  cents  per  hour 4  50 

Carpenteni,  310  honrs,  at  Ui  cents  per  hour 54  35 

LalKirert,  5,900  hours,  at  15  cents  per  honr 8GC>  00 

1,035  a 

Total 6. 169  5 

The  acoompanying  sketch  shows  the  location  of  .the  dikes  and  the  changes  effected 
thereby.    The  shore  and  channel  linee  in  red  are  those  of  1881. 
Very  respectfully,  yonr  obedient  servant, 

E.  P.  Offic«b, 
A4*itlaiU  Enguur. 
Capt.  H.  8.  Taber, 

Corpi  of  Engintert,  U.  S.  A. 


Ukited  States  Enqineee  Oppice, 

Little  Sock,  Ark.,  March  11, 1885. 

Qbnbbal:  In  accordance  with  the  reqnirements  containetl  in  an  in- 
dorsement, OfBce  Chief  of  Engineers,  United  States  Army,  Febraar;  3(, 
1885,  npon  the  reeolation  of  the  Senate  of  the  United  States,  date  of 
February  25, 1885, 1  have  the  honor  to  submit  the  following  report  u 
to  "  What  is  advisable  and  necessary  to  prevent  the  obstraction  of  navi- 
gation through  the  draw  of  the  railroad  bridge  at  Rob  Roy,  in  the  Ar- 
kansas River,  Arkansas,  to  remove  the  sand-bars  to  prevent  the  fntoit 
foFDiatioD  of  sand-bars  in  said  river  between  the  Rob  Roy  Railroad  Bridg* 
and  Bell's  Ferry,  and  to  insure  stability  to  the  Government  works  in  tltt* 
reach  of  river,  and  to  the  channel  section  of  that  river," 

Before  proceeding  to  the  subject  matter  it  is  pertinent,  ba  ahowing 
the  elements  to  be  dealt  with,  to  state  that  the  conditions  at  the  Bob 
Roy  Bridge  to-day  as  compared  to  what  thej'  were  February  9, 1886, 
ore  such  that  to  one  not  familiar  with  the  changes  to  which  alluvial 
streams  are  subject,  they  wonld  seem  not  to  belong  to  the  same  rivtc. 
On  Febniary  9, 1885,  at  an  inspection  of  the  bridge,  as  called  lor  by  k* 
of  Congress  approved  July  5,  1884,  the  river  was  caving  the  banks  it 
the  north  abutment  of  the  bridge,  causing  me  to  decide  to  make  a  trip 
Tla  river  to  see  what  could  be  done  to  prevent  the  river  leaving  tte 
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drawand  catting  the  banks.  Anticipating  that  tlie  works  at  Pine  Bluff, 
which  had  so  rndit^ally  changed  the  conditions  there,  would,  by  changing 
tbepoiut*t  at  which  the  rivurchaugeil  directions,  eventually  change  mat- 
ters here,  I  waited  a  reasonable  time,  and  then,  on  February  17,  1885,  E 
passed  duwit  tbe  river  to  find,  as  I  IimI  anticipateil,  the  water  had  left  cut- 
tiag  the  bauks,  and  was  now  making  for  the  middle  of  tbe  briilge,  and 
to-day  I  am  iaformed  by  reliable  authority  thiit  tbe  channel  bart  not 
oujy  changed  from  the  north  to  the  south  side  of  the  draw,  but  actually 
tbreateus  to  seek  the  miildle  of  the  river,  throwing  a  bar  againut  tbe 
former  caving  bapk,  and  into  the  draw,  and,  actually,  we  flud  not  only 
the  bar  that  I  reported  February  19  as  forming  down  entirely  removed, 
but  another  thrown  in  from  the  other  side  and  threatening  to  do  the 
same  thing  from  a  directly  opposite  ppint.  In  other  words,  if  tbe  works 
at  Pine  Bluff  hiiil  been  a  third  lesa  effectual  they  woold  have  been  just 
the  thiug  for  the  Rob  lioy  Bridge.  On  February  17  it  appeared  to  me 
that  everything  was  going  to  come  out  right,  bat  it  was  a  little  too 
much.  It  will  be  borne  in  mind  that  nothing  concerning  Bob  Boy 
Bridge  entered  into  the  Pine  Bluff  problem,  but  so  quickly  do  these 
Btreatns  answer  to  treatment  that  the  works  at  Pine  Bluff  became  the 
salvation  of  the  abutment  of  a  bridge  6  or?  miles  away.  If  the  problem 
given  was  simply  to  prevent  the  channel  leaving  the  draw,  all  that 
would  be  necessary  would  be  to  go  to  some  bar  above  that  was  forming 
-  down-stream,  and  which  consequently  tbe  river  will  take  care  of,  and 
pnt  thereon  a  small  deflecting  dike  to  cause  the  river  to  slightly  change 
its  direction  at  this  point,  and  thus  swing  in  on  the  right  carve  at  the 
bridge. 

Tbe  works  at  Fine  Bluff'  have  demonstrated  that  this  is  sure  if  tbe 
dike  is  only  placed  on  a  bar  that  K/orming  down. 

The  river  goes  on  adding  to  its  own  work  and  making  the  dike 
stronger,  while  the  dike  sets  the  river  to  work  upon  a  different  series  of 
cttrves,  which  eventually  take  in  the  {loint  in  question,  aud  give  thus  a 
change  which,  if  attempted  to  be  brongbt  oat  in  tbe  face  of  tbe  river, 
at  the  point  will  l>e  looked  for  in  vaiu,  and  that,  too,  after  enormous  out- 
lay, as  compared  with  tbe  simple,  common  sense,  effective  way  just 
noted.  But  the  problem  calls  for  »  regulation  of  the  channel  from  Bell's 
Ferry  to  the  bridge.  If  what  has  gone  Iwfore  has  been  properly  under- 
stood, it  will  be  seen  that,  where  so  slight  causes  produce  such  radical 
changes,  the  works  called  for  in  tbe  resolntion  will  have  to  be  watclied 
and  gone  over  again  every  few  years,  inasmuch  as  when  anything  for 
miles  above  Bell's  Ferry  changes  the  curves  of  the  river,  the  change  will 
move  along  down  and  take  the  works  from  a  new  quarter;  and  uidess 
prompt  action  is  taken  above  to  change  it  back,  the  works  in  the  places 
tbe  river  once  cared  for  will  be  attacked  now,  aud  if  not  entirely  removed 
will  lodc  their  effectiveness.  This  view  of  the  case  prepares  the  way  for 
the  statement  that  no  permanent  improvement  of  the  channel  in  any 
given  place  on  a  long  alluvial  stream  can  be  effected  while  the  rest  of 
the  river  is  left  to  pursue  its  own  free  will.  But  it  does  not  follow  from 
this  that  it  cannot  be  improved  in  a  semi-perm aueut  way,  which,  if 
watched,  can  be  made  practically  permanent.  It  is  to  this  semi-perma- 
Dent  improvement,  guarded  as  1  have  indicated,  tlmt  plans  have  been  car- 
ried out  so  far  in  tbe  rench  in  question,  and  it  is  believed  that  by  carrying 
oat  the  same  general  plan,  using  a  little  money  aud  making  tbe  river  do 
its  own  work,  it  can  eventually  be  an  wound,  so  to  speak,  when  the  forma- 
tion of  bars  will  cease,  and  the  straightened  river  will  lM»ir  down  in  along 
line  upon  the  bridge  and  then  take  care  of  itself.    •    •    • 


...l.:..dj:G00glc 


1578    .REPORT  OF  THE  CHIEP   OP  ENGINEBRS,  U.  8.  ARMY. 

Aa  I  Qtideretand  the  problem,  the  town  of  Pine  Bloff  with  its  present 
protected  froiit  ia  to  be  cooBidered.  Before  procee<liiis  farther  I  will 
atate  that,  to  aolve  this  problem,  ignorio^  Pioe  Bluff,  all  that  is  oeeet- 
sary  ia  to  make  an  artificial  cut-o£F  at  YelPs  Bend,  and  straighten  tbr 
river  a  little  above  iiy  one  or  two  dikeB.  As  this,  however,  is  not  pre- 
anmed  to  be  an  admissible  aolntion,  I  proceed  to  indicate  how,  at  ooa- 
paratively  little  expense  yearly,  the  river  can  be  held  within  certaia 
limits,  alwa.vB  bearing  in  mind  that  the  grand  totiU  of  thiH  method  viE 
be  largely  in  ezcess  of  the  cut  oft  aolntion,  which  I  cooBider  the  onif 
correct  solntion  of  the  problem  of  navigation,  pure  and  simple.  Hodi 
of  the  following  plan  is  rendered  more  feasible  by  the  fact  that  the 
plant  requisite  to  carry  it  out  is  now  on  hand  at  Pine  Blnff,  Ark.,  aodit 
in  excellent  trim  for  work.    The  plan  is  as  follows: 

Let  the  Rob  Boy  Bridge  be  taken  aa  the  first  point  of  observatioii, 
and  the  dikes  as  the  second,  and  the  channel  as  the  third.  Liet  then- 
gineer  in  charge  have  from  $5,000to  t7,000  a  year  at  his  disposal.  Tbei 
when  he  sees  that  there  is  a  tendency  on  tLe  part  of  the  river  to  inW- 
fere  with  any  one  of  tbe  three  matters  to  be  observed,  let  a  small  dikt, 
like  those  now  in  the  river,  be  thrown  on  a  bar  that  informing  dotm, 
and  so  located  as  to  correct  this  tendency. 

This  may  seem  very  simple,  and  yet  it  can  be  made  more  effeetire 
than  works  representing  millions  put  in  to  wall  the  river,  and  which  Ae 
river  will  surely  wash  out  eventually,  nnleaa  walled  ita  entire  lengtt.  * 
To  make  this  clear,  the  river  goes  in  cur\'es  to-day,  as  indicated  in  Ht 
heavy  line. 

Next  week  it  ia  moving  toward  the  dotted  line  under  the  dike's  wcrt 
at  A.  Su])pose  the  dark  portion  were  walled,  and  a  few  miles  above 
A  some  cui-oCf  changes  the  chaunel  and  the  river  strikes,  we  will  aay, 
0,  on  an  entirely  new  curve,  and  gets  back  of  tbe  works.  Sapposini 
0  was  tbe  bead  of  the  walled  ]iortion,  of  course  tbe  revetments,  &c^ 
are  taken  at  a  disadvantage,  and  all  are  taken  eventually. 

A  small  dike  dropped  in  now  and  then  by  a  jadicioaa  en^aeer  will 
correct  any  bad  tendency  of  the  river  at  such  a  trifling  cost  that,  if  ii 
six  years  it  is  no  longer  of  any  use,  it  has  paid  for  itself,  and  ita  loss  it 
immaterial. 

To  illustrate  how  a  dike  on  a  bar  forming  down-stream  does  its  woik, 
refer  to  Plate  I  and  Dike  Ho.  1,  which  was  thus  located.  The  rinr 
continued  to  pile  a  sand-bar  up  and  over  it  as  a  matter  of  coarse,  and 
had  no  disposition  to  cut  it  out,  because  it  was  filling  its  site  anywsy. 
But  the  dike  being  left  to  its  own  work,  poured  a  solid  cnrrent  of  wanr 
12  feet  deep,  and  straight  across  against  the  bar  and  bank  at  X  on  Ace 
B,  and  cut  that  bank  back  over  175  feet,  measured  in  a  line  at  riglt 
angles  to  the  other  channel,  and  produced  other  changes  below  alreadj 
specified.  Now,  it  ia  clear  if  one  dike  can  change  a  channel  overfiW 
feet,  as  waa  doiie.here,  that  when  we  only  desire  to  change  it  a  ft;w  fed 
there  can  bo  little  question  of  being  able  to  do  so. 

It  may  be  asked  why  no  attempt  is  made  to  point  out  the  location  «f 
a  few  such  dikes.  To  this,  answer  must  be  made  that  this  ia  a  matis 
that  ean  only  be  done  on  an  alluvial  stream  for  each  particular  case,  by 
considering  the  actual  conduct  of  tbe  river  at  the  time,  and  calls  forei- 
perience  and  judgment  in  each  particular  instance.  To  illustrate,  sup- 
pose tbe  engineer  in  charge  sees,  as  he  watches  the  fluctuation  of  tb« 
channel  above  "Yell's  Bend"  that  the  river  ia  likely  to  take  sow 
of  tbe  Government  works  to  disadvantage.     He  proceeda  at  once  will 
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the  allowance  in  hand  to  such  a  bar  above  "Yell's  Bend"  as  be  learns 
(easy  enough  from  river  men)  is  forming  down,  one  or  two  trips  in 
a  skiff  enables  an  ex|>erjenced  man  to  oalcnlate  where  the  new  curves 
will  strike,  and  where  the  dike  to  make  these  carves  shall  be  put.  At 
a  trifling  expense  he  throws  up  the  dike,  the  river  changes  its  carves, 
and  the  works  are  protected.  The  same  applies  to  the  channel  at 
the  Bob  Boj  bridge.  It  may  be  asked  if  plans  could  not  be  prepared 
80  as  to'  keep  the  channel  abont  what  it  is  1  To  which  answer  may 
be  made,  yes,  providing  the  United  States  Government  will  enter 
into  river  and  harbor  improvements  as  tbe  French  bave  done,  and  are 
prepared  to  expend  millions  upon  this  river  above  the  reach  in  ques- 
tion. It  is  believed  that  each  a  plan,  which  would  delay  this  report 
for  some  time,  would  be  so  Utopian  as  to  not  even  warrant  tbe  time 
spent  upon  it,  while  the  plan  here  proposed  will  answer  the  same  pur- 
pose, is  sure  in  its  effects,  simple  in  detail,  and  as  a  matter  of  dol- 
lars  and  cents  is  insignificant  in  cost  compared  with  the  other.  There- 
fore no  time  will  be  taken  to  prepare  the  elaborate,  expensive  plan, 
nnless  it  is  expressly  desired.  It  may  be  well  to  add,  that  if  it  were  pos- 
sible to  go  over  this  reach  of  river  with  a  number  of  gentlemen  inter- 
ested in  the  matter,  the  effectiveness  and  economy  of  this  plan  could  be 
more  clearly  shown  in  a  few  hours  than  it  ever  can  be  on  paper,  as  it 
is  eminently  practical,  as  over  against  theory.  The  testimony  of  a  grate- 
ful people,  in  the  recently  imperiled  town  of  Pine  Bluff  in  this  very 
reach,  is  of  itself  sufficient  evidence  of  its  effectiveness  and  feasibility. 
In  this  case  the  simplicity  of  the  plan  drew  down  a  torrent  of  abuse, 
and  adverse  criticism,  but  when  the  wonderful  (to  them)  results  came 
along  it  was  a  different  matter.  Property  has  advanced  50  per  cent, 
along  the  town  iront,  and  the  simple  works  are  daily  visited  by  the 
curioas,  who  regard  them  with  as  much  wonder  now  as  they  did  with 
Bcoru  a  few  weeks  since.  From  what  has  preceded,  it  is  recommended 
tbat  from  $5,000  to  iS.OOO  be  appropriated  yearly,  to  be  carried  forward 
if  not  needed,  and  that  this  amount  be  expended,  as  indicated  herein, 
in  watching  the  river.  If  in  any  year  this  amonnt  be  not  required,  so 
much  of  it  as  is  not  required  shall  be  reported  in  time,  so  that  this 
amount  may  be  deducted  from  the  next  regular  appropriation.  I  have 
not  seen  this  particular  reach  of  the  river  long  enough  to  say  definitely, 
but  it  is  my  opiuiou  that  tbe  amount  is  not  likely  to  be  required  oflener 
tbau  once  in  three  years  on  an  average;  bnt  for  the  sake  of  continuity 
of  work,  that  the  e'ugiueera  may  l>e  always  able  to  act  promptly  in  the 
matter,  the  appropriation  should  be  made  as  indicated.  The  time  tbat 
has  elapsed  since  that  letter  was  written  (recommending  a  certain  sum 
of  $20,000  for  this  same  reach)  having  given  me  more  time  for  observing 
the  effects  at  Pine  Bluff,  and  tfl  study  the  river,  leads  me  to  consider  tbe 
small  yearly  appropriation  here  recommended  a  better  plan  than  the 
one  calling  for  $20,000.  This,  however,  is  wholly  a  qucfition  of  economy, 
not  of  practical  eugiueeriug,  as  that  is  the  same  in  both  cases.  So  far 
aa  tlie  interests  of  the  Gioverument  work  and  navigation  are  concerned, 
tbe  sum  specified  has  been  reserved  for  this  ^'ery  purpose  this  year,  as 
will  be  seen  by  referring  to  my  report  of  operations  for  tbe  montli  of 
February,  ISS5,  and  operations  contemplated  in  March,  out  of  the  ap- 
propriation made  last  year,  this  beiug  in  accord  with  certain  projects 
approved  iir  yoor  office. 

I  am,  general,  very  respectfully,- yonr  obedient  servant, 

H.  S.  Tabee, 
Brig.  Geu.  John  Newton,  Captain  of  Engineers, 

Chief  of  Engineers,  U,  8.  A, 
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0.— BBPOBT  or  ItK.  S.  P.  AI>AMS,  ASStaTAMT  HfQIiniKR. 

Hat  £1,  l«es. 
Captain  :  I  have  the  boaor  to  aabmit  tho  folluwinc  report  at  op«rfttiana  at  Pjdb 
BlnfT,  Ark.,  daring  the  part  of  the  fiscal  year  eadiog  Jaoe  30,  16eS,  that  the  Torkt 
there  were  lu  mj  charge. 
The  following  ia  the  coat  of  the  pUnt  conatructed : 

ConstmctiDg  one  pile-driver  barn^,  70  feet  long  by  20  feet  wide  and  4 
feet  deep,  with  fonr  aolid  gunwalea : 

Coat  of  labor t«3S  58 

Cost  of  lumber lOSSB 

Coat  of  iron,  oakum,  uaile,  &c 31  M 

Total  coet  of  barge 375*8 

Cost  of  cabin  built  over  eugiae  and  boiler f^  79 

Coat  of  pile-driver  leads  framed  and  put  op  ready  for  work 27  50 

Total  cost  of  pile-driTer  and  barge,  with  machinery VBS 

Coat  of  one  abed  for  blacksmith-shop U  09 

OneHhed  for  boi  factory Si  flO 

Bepolr  of  foor  old  bargea V  M 

ConslructiOQ  of  one  mattresa-barge,  150  feet  long,  3S  feet  wide,  and  5 
feet  depth  of  gnnwale,  with  ways  ready  for  work,  aa  follows; 

Lumber SM  flO 

Labor l.OT*  I» 

Iron,  oaknm.  nails,  &o 136  90 

Total 1,SS3  3B 

The  above  tnclQdea  all  labor  pnt  on  the  barge  and  a  portion  of  the  expenaaH 
grading  a  place  to  build  barees,  also  the  salary  of  the  time- keeper,  receiver  of  mat«i>l, 
and  foremao  daring  the  period  the  barge  waa  under  tonatruction. 

ConatnictioD  of  two  atone  barges,  65  feet  long  by  18  feet  wide  and  2t 
fet-t  depth  of  gunwale,  and  twobargea65  feet  long,  Itifeet  wide,  and  — 
feet  depth  of  gunwale : 

Coat  of  lumber  naed $397  <0 

Coatofnaila,  oakum,  iron,  &o 77  2S 

Coat  of  labor I,3WB 

Total  f»Mt  of  four  bargea,  an  average  cost  per  barge  of  f468.49 I,Si3  3S 

Two  inall  flat-boats,  to  run  with  oars,  were  constmcted  of  scrap  lumber 

andcullB,  at  1 10  each SO  M 

Six  bnat'pumpB  were  made,  at  |2.  50  each IS  M 

One  water-gBii^e  wem  made  and  erected,  at  |8 8  00 

One  email  derrick-barge  and  small  derrick  waa  constructed  of  scrap  lum- 
ber and  culls,  at  a  coat  of US  Ml 

Five  skiffa  were  built,  two  of  them  36  feet  long  and  three  of  them  24  feet 
long,  at  a  coat  aa  followa: 

Material »  80 

Labor W  U 

Total 113  91 

Average  coat  per  skiff,  fti.78. 

This  doea  not  include  cost  of  linea,  toola,  machinery,  pile-driver,  hammer,  &e.,ai 
any  articles  purchaaeil  through  the  oKue  at  Little  Bock,  nor  the  repairs  on  on;  of  the 
plaiitiliiringibeiiroRrfssof  tlio  work. 

Partii'a  ownitig  land  clou*  to  the  works  kindly  gave  ponnisaion  to  get  pine  and  oik 
bmab  off  their  land  free  of  charge;  4,913  cords  of  tbis brush  were  cut  and  hauWlo 
the  bank  of  the  river  at  the  worka,  while  the  roads  were  good,  and  stacked  up.  at » 
cost  of  |3,2(H.9e  for  4,3IW  cords  of  it,  or  TJ  cents  per  cord,  and  $5lia.69  for  546  cords,  ot 
11.034-1-  per  cord.  Aaa  large  body  of  willow  was  found  growing  ou  public  land,  ba- 
inE  in  a  dry  lake  bed  4^  miles  fVom  tbe  work.  I  waa  enabled  to  secure  2,S76  cordsrf 
this  brush  ready  fur  uae,  at  acost  merelyof  tbelaborin  cutting,  hauling,  andstackiag 
It  up,  whioh  amounted  to  %i.f^  -(-per  cord,  or  $3,564.67  for  the  entire  2,276  ooria 
Verbal  contracts  were  entered  into  with  different  parties  to  furnish  l^iuoh  pine  lal 
oak  plank,  delivered  at  the  works  at  19  and  19.50  per  M  re«t  B.  H.,    and  25,m 
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ponodi  of  naiU  were  purohaaed,  at  $&.&&  per  100  pounds,  dellTered  tbr  the  pnrpoM 
of  mnkinK  bozea  to  be  filled  wilb  sand,  and  need  m  Ilru  of  atone  for  weigbting  the 
brash  and  mattrcssea,  aa  it  was  fonnd  that  atone  woaldbemore  expenaive  than  saoh 
■and-bozea,  having  to  be  shipped  from  a  diatonce.  There  were  tiro  siMS  of  the  boiea 
maDnfactnred,  the  smaller  ones  being  18  by  24  by  15  inches,  exterior  dimenaioDS, 
and  the  larger  ones  36  by  S4  by  18  incbea,  exterior  dimenalons.  The  averue  oo*t  iMr 
box  of  the  smaller  ones,  with  topa  nailed  on  (not  inolading  the  cost  of  lilUDg  with 
aand),  was  30  cents,  and  the  average  cost  of  the  larger  ones  per  box  waa  49Denta.  mi^ 

Alrhoiigh  the  large  boxes  cost  leas  than  the  small  ones  in  proportion  to  the  weight 
of  sand  they  held,  it  waa  fonnd  more  sdvaotageooa  and  cheaper  to  use  tfae'smaU 
buxra,  eapecislly  iti  sinking  mattreases,  awing  to  the  large  ones  being  ao  heavy  aod 
troubleeome  to  handle  when  filled  with  sand,  and  bnrating  open  too  readily  trota  • 
fall  or  rough  handling. 

The  sand-boxes  proved  cheaper  than  stone,  and  eould  be  handled  more  advan- 
tageonaly,  besides  keeping  in  position  on  the  mattress  better,  aa  they  were  flat  and 
they  did  not  sift  through  the  mattress  aa  small  stones  are  apt  to  do.  -hb 

Twenty  tboiiUDd  four  hnodred  and  forty  boxes  were  manafaotured,  at  a  ooat  ■• 
foltows : 

Lnniber •J.5'56  86 

Hails 538  13 

Labor 2,304  21 

Totalcoet 7,599  20 

Eooagh  lumber  for  manafaoturiog  1,866  boxes  was  sawad  into  proper  lengths,  and 
(tacked  npaoaa  not  to  check  or  vtherwiae  ii;jaTe,at  a  ooet  as  follows  j 

Lnmber $314  90 

Labor 121  29 

ToUlcost 436  00 

Bids  were  invited  from  different  partiea  for  famishing  piles,  waling  pieces  and 
braces,  delivered  on  the  river-baTik.  above  high  water,  at  the  works.  A  verbal  oon- 
tract  waa  entered  into  with  Culwell  Brewer,  the  loweet  bidder,  to  fhraish  them,  of 
iqiiired  length,  at  5  cents  per  linear  foot. 

Dike  No.  1  was  commenced  on  the  right  or  sonth  bank  of  the  river  abont  1,000  feet 
above  Bmmp's  Bayon,  and  was  extended  ont  on  a  line  coneiderably  inclined  down- 
stream, so  as  to  make  qnite  an  acute  angle  witb  the  shore,  a  distance  of  1,364  feet, 
and  hnilt  to  a  height  of  12  feet  above  extreme  low  water.  The  flrat  400  feet  next  to 
shore  was  coostrncted  of  alternate  layers  of  heavy  brush  mattresses  and  boxea  of 
■and,  and  when  uonipteted  the  structure  was  120  feet  wide  at  the  baae  and  30  feet 
wide  on  top.  The  balance  of  the  dike  (968  feet)  consisted  of  two  rows  of  pilea  12 
feet  between  the  rows  and  8  feet  apart  in  the  rows,  witb  waling-pieces  extending 
along  both  rows  of  piles  at  a  level  lii  feet  above  extreme  low  water.  Cross-ties  were 
placed  at  every  pile  aod  securely  fastened  to  them  with  tbree-quarter-lnoh  screw 
and  wMher  bolts.  Both  rows  of  pilea  for  500  feet  were  wattled  with  long  heavy  wil- 
low bmsb,  from  the  river-bed  up  to  the  waling,  and  the  apace  between  the  rows  of 


'^it 


I  filled  up  to  the  cross-lies  witb  alternate  layers  of  brush  and  snnd-boxes. 
piles  were  driven.    The  up-stream  edge  oi  thia  foot-mat  was  placed  70  feet  from  the 


pile 

Tbo  security  of  the  work  was  further  provided  for  by  having  it  rest  on  a  foot-mat  120 

feet  wide  and  1,472  feet  long,  heavily  weighted  with  sand-boxes,  throngh  whi~'~  '*" 


i  of  tbe  dike,  and  tb»  down-stream  edge  50  feet  from  ii 
tended  108  feet  be.vond  the  outer  end  of  the  dike.  The  1,361  feet  of  dike  were  com- 
pleted under  my  charge  with  the  exception  of  224  feet  of  the  onter  end,  which  re- 
Suired  cross-ties  and  8  feet  additional  filling  of  brush  and  sand-boxes,  13  feet  in 
epib  baving  been  filled  aud  weighted  when  I  turned  over  the  work  to  my  successor. 
A  rise  in  the  river  carried  away  70  piles  at  the  outer  end  of  tbe  dike,  which  had  not 
been  secnred  witb  waling-pieces  or  cross-ties,  and  of  course  bad  not  received  a  filling 
of  brash  and  sand-boxen.     These  were  replaced. 

The  following  is  an  itemized  statement  of  the  ooat  of  Dike  Ho.  1: 
Coat  of  400  feet  of  brush  and  sand-box  dikn,  transporting  1,957  cords  of 

brnsh  from  bank  to  dike,  and  weaving  mattress $2,297  13 

Filling  755  boxes  with  suud  and  transporting  them  to  dike  and  placing 

them 929  6 

1,957  cords  of  bmsb  used 1,681  66 

7,661  boxes  Dsed 3,630 

Total  cost  of  400  linear  feet  of  aand-box  and  brash  dike 8,379  19 
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Coat  of  foot-DiAt  190  by  1,473  Teet,  raak  and  weiglitod ;  tTmiwp<Hting  1,376 

cords  of  bmsb  from  bao  k  to  out,  and  weaving  mat |8, 15SU 

Filliog  :{,297  boxes  with  saod,  trausparting  them  to  mat,  and  weighting  and 

MDkiDgit svei 

l,3;«cordanf  bnnh  nsed 1,531  17 

3,!&7  boxes  Dsed l,lS3n 

ToUl  Guat  of  foot-mat h.W  It 

Cost  Af  B64  f»et  of  pile,  brush,  and  sand-box  dike ;  driTing  11,545  [inear 

feetof  pile8,at»0.0965-|-perlinearfoot l.mfJ 

Patting  on  5,276  linear  feel  of  waling  and  crosB-tiea,  at  |0.166-|-  per  linear 

foot 819  « 

Transporting  piles,  waliDK'piecee,  and  cross-ties  to  dike SB06 

Transporting  1, 309  cords  of  brush  from  bank  and  placing  it  in  dike S3I  80 

Transporting  50  cords  of  willow  from  bank  and  watling  500  feat  of  dike.. .  U  00 
Filling  2,703  boxes  with  sand  and  transporting  them  to  diku  and  placing 

thpra SJSS: 

11.5413  linear  feet  of  piles,  at  5  cents  per  linear  foot 577  a 

5,Z76  linear  feet  waling-pieces  and  cross-ties,  at  5  cents  per  linear  foot 3G3  ES 

1,676  p«nn<lsof  screw  and  washer  bolts,  at  4  cants  per  ponnd 67  M 

1,-259  cords  of  brush  used T!4  « 

2,703  boxes  nsed 824  M 

Total  cost  of  U64  feet  of  pile,  bmsh,  and  sand-box  dike 5,54:1(1 

Total  cost  of  Dike  Ho.  1 19.3sTl 

This  dike  withstood  the  high  water  in  the  river  qnite  well,  and  cansed  a  la^  dt- 

Sosit  of  silt  on  the  lower  side  of  it,  extending  down-stream  some  distance,  and  SMoU 
epusit  above  and  at  its  shore-end,  being  boried  in  sand  up  to  the  waling  pi ecw  tot 
a  distance  of  800  feet  from  sbore.  During  one  rise  in  the  river  it  deflected  the  cur- 
rent to  the  opposite  bank,  and  caused  considerable  erosion  there  for  a  distance  of  1 
mile,  .lust  opposite  the  dike  the  scour  was  sufficient  to  carry  away  the  entirs  sand- 
bar which  extended  one-third  the  nay  across  the  river,  making  a  navigable  cbuiDel 
at  onlinarylow  water,  150  feet  inshore  from  where  the  crest  of  the  batik  was  betdn 
the  rise.  The  strong  current  that  swept  along  the  town  front  dnringhjgh  water  hid 
apparently  changed  to  the  middle  of  the  river  too. 

Caney  Bayou  crossed  the  dike  just  where  it  joined  shore  and  nodennined  it  to  thit 
extent  that  it  was  found  neceesary  to  change  its  course  so  that  it  would  empty  into 
the  river  above  the  dike  at  extreme  low  wat«'r.     This  wassDCceasfully  acoomplidwt^ 
at  a  cost  as  follows : 
Labor  building  dam  125  feet  long,  12  feet  wide,  and  5  feet  high  aoroaatbeold 

channel  (TOS 

Labor  excavating  new  channel 8:^67 

Eighteen  boxes  nsed..... . ....      5tt 

Total  cost WW 

A  bank-iirotection  mattress  was  commenced  for  the  protection  of*tbe  t«wD  IVnnt  U 
the  foot  of  Severe  street,  and  when  only  150  feet  of  the  mattress  had  been  oonstncted 
it  was  determined  to  sink  it,  as  a  rise  in  the  liver  was  expected,  but  before  thLtwBld 
be  accomplished  the  high  water  was  upon  ui,  bringinggreat  quantities  of  drift,  ottcb 
coUecled  under  tbo  nrnttress  and  at  ilH  head  to  such  an  extent  that  it  was  fouoil  in- 
possible  to  sink  it  then,  and  notliing  more  could  be  done  than  secure  it  as  far  as  po*- 
siblu  with  extra  lines  and  ward  off  drift  nntil  the  rise  was  over.  But  a  second  n« 
coming  soon  after  the  first  lirongbt  so  much  drift  that  the  linee  parted  and  the  mil- 
tress  went  out,  tabiiiK  a  stone  l»krge  with  it.  1  landed  the  barge  3  miles  below,  sad  it 
was  towed  back  by  the  United  Statics  snag-boat  Wichita. 
The  cost  of  the  mattress  was  as  follows : 

I^bor 1150  00 

75cor<lsofbraBfan8ed 9i  « 

Total  cost 24S« 

Aeeconddike(No.2).  157  feet  long,  was  constructed  aqnarter  of  a  mile  below  Bramp') 
Bayou,  extending  out  from  the  south  or  right  bank  of  the  river,  and  at  about  ok 
same  angle  witli  the  current  of  the  river  as  the  other  dike.  In  its  construction  pile* 
were  driven  in  rows  'iO  feet  apart  at  the  sbore  eud,  and  niileuing  as  the  work  ad- 
vanced into  deeper  water,  being  30  feet  apart  at  the  outer  end,  which  rested  in  nHn 
35  feet  deep  at  extreme  low  stage,  and  the  piles  were  H  feet  apart  in  the  rows.  AfNt, 
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mat  120  b7  360  feet  wm  sunk  on  the  line  of  the  dike,  and  heavily  weighted  with 
Bftnd-boieB,  and  another  mat  ISO  by  167  feet  was  euok  oa  top  of  thia  oue,  extending 
from  the  shore  and  heavily  weighted,  thoB  forininf;  a  donble  mat  167  feet  of  the  dis- 
tance, aod  a  Binf^te  mat  for  the  restof  the  length,  9:)  feet.  The  two  rows  of  pilea  wero 
driven  tbrooKh  the  mat,  so  that  the  up-stream  edge  of  the  mat  was  70  feet  from  tlie 
axis  of  the  dike  and  the  dowo-atream  edge[iO  feet  from  i(.  Heavy  ivaliug-piecea  were 
put  ou  the  entire  length  of  each  row  of  piles,  IJfeetfromtheir  tops  and  12feet  aimve 
extreme  low  water,  and  were  firmly  bolted  to  each  pile  with  three-qnarter-inch  sorew 
and  wBshKT  bolta,  and  henvy  crosa-ties  were  fa«teued  on  in  the  same  manner  to  each 
oonple  of  piles;  56  linear  feet  of  the  strnotorewaa  filled  with  altflrnate  lasers  of  bmsh 
and  sand -box  oa  to  the  level  of  the  waling-pieces,  and  tbe  balanceof  the  dike  was  filled 
one-half  that  heifjht.  On  aoconut  of  the  dike  being  eitnated  in  deep  water,  where 
the  carreut  impinges  against  the  bank  with  uiinaual  foroe,  and  where  the  drift  all 
flows  daring  high  water,  it  was  thought  advisable  to  farther  strengthen  thia  struotnre. 
For  this  purpose  one  end  of  a  three-quarter-luch  wire  cable  waa  attached  to  the  dike, 
BO  feet  from  the  shore,  and  the  other  end  secured  firmly  to  two  mooring  piles  driven 
30  feet  into  the  Kronnd  on  shore,  100  feet  above  the  shore-eud  of  the  dike,  and  three 
rows  of  piles  to  brace  the  dike  were  driven  35  feet  apart  at  right  angles  to  it,  whicti 
extended  to  shore  on  the  down-stream  side.  Tfie  piles  were  16  feet  apart  in  the 
rows,  and  strong  waling-piects  were  batted  to  them,  which  extending  from  shore 
throDgh  the  main  dike  to  the  upperrow  of  piles  and  were  there  firmly  boiled  to  the  piles 
of  the  dike. 

The  following  is  an  itemized  statement  of  the  cost  of  Dike  No.  2: 

Cost  of  fout^mat  120  by. 167  feet  and  one  120  by  260  feet,  sunk  and  weighted: 

TrausportiuK  393  cords  of  brush  iVom  bank  and  weaving  mats (944  00 

Filling  :i.4O0  boxes  with  sand,  transporting  tbem  to  dike,  and  sinking  and 

weij{htiQg  mats 451  85 

392  cords  of  bmsh  need 648  47 

2,480  boxes  used 753  34 

Total  cost  of  mate 2.696  66 

Cost  of  157  linear  feet  of  pile,  brtish,  aod  sand-box  dike: 

Driving  3,B59  linear  feet  of  piles,  at  $0.1514  per  linear  foot 1584  17 

Potting  on  2,171  .liuear  feet  of  waling  and  braces,  at  |0.1118  per  lin- 
ear foot 242  73 

Transporting  piles,  waling-pieces,  and  oroia-tias  to  dike S6  75 

Filling  540  boxes  with  sand,  transporting  them  to  dike,  and  placing 

them  between  the  rows  of  piles 81  00 

Transporting  331  cords  of  brash  to  dike  and  placing  between  the 

rows  of  piles 132  60 

3,8591inear  feet  of  piles,  at  5  cents  per  linear  foot 192  95 

2,174  linear  feet  walings  and  cross-ties,  at  5  cents  per  linear  foot-.  108  70 

540  boxes  nsod 162  79 

331  cords  of  Lrosh  used 226  34 

976  pounds  of  screw  aud  washer  bolta,  at  4  cents  per  pound 39  04 

Total  cost  of  pile,  brush,  and  sand-box  portion  of  dike 1,824  93 

Total  cost  of  Dike  No.  2 4,521  B9 

Although  this  dike  had  only  been  carried  out  157  feet  when  I  left,  its  effect  on  the 
opposite  bank  was  already  apparent,  as  the  bar,  which  presented  a  bank  with  a  very 
gentle  slope  before  this  dike  was  built,  assumed  the  appearance  of  eroding  rapidly, 
even  at  the  ordinan  stage  of  river  that  then  obtained. 
Very  respectfully,  yonr  obedient  servant, 

S.  P.  Adams, 
Capt.  H.  S.  Taber,  FartMr  Aui»l*nt  in  Ckargv. 

Corp$  of  Enginter*. 


Vs. 

ntPEOVEMEHT  OF  BLACK  BIVEE,  ABKAN8A8  AND  MISSOUEL 

Before  any  improTements  were  made  npon  this  river,  its  channel  was 
choked  with  logs  and  snagB,  and  obstructed  by  overhanging  trees,  and 
in  many  places  shoals  interfered  with  its  navigation  at  low  water  by 
any  but  very  light  draught  boats.  Its  banks  caved  but  little,  and, 
except  at  the  shoals,  it  was  characterized  by  greater  de])th  of  water 
than  is  foand  in  streams  generally  in  its  vicinity,  due  to  its  being  nar- 
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row  and  its  baobs  flnu.  Tbe  original  plao  for  its  improvement  wbidi 
has  been  rigidly  adhered  to,  couteiiiplat«d  tbe  removal  of  the  obstnic- 
tions  and  the  improvemeut  of  tbe  ehoalB,  tbe  latter  b;  wing-dams.  A 
few  elonghs  were  to  be  closed  up,  eo  as  to  confine  the  water  to  the  main 
cbanael.  Up  to  Jane  30,  1884,  $29,916.08  bad  been  expended,  as  indi- 
cated above.  This  expenditure  \taA  given  great  relief  to  navigation  at 
certain  points  bat  tbe  work  lacked  continuity,  and  owing  to  there  being 
no  plant  snitetl  to  tbe  work,  my  predecessors  expressed  themselves  as 
unable  to  accomplish  results  desired  or  reasonably  ex^tected,  tl)on£ti 
thorough  work  was  done  at  each  point  when  it  was  undertaken.  On 
July  3,  1884,  my  predecessor,  Maj.  M.  6.  Adams,  transferred  to  me 
$1,053,112.  By  act  approved  July  6,  1884,  $20,000  was  made  available 
for  this  river;  $15,000  to  be  used  in  building  a  light  draught  snag-boat. 
It  appearing  fh>m  tbe  reports  of  my  predecessors  that  a  snag-boat  «u 
tbe  brat  essential  to  effective  work,  attention  was  given  at  ouce  to  ita 
coostmctioD.  After  duly  considering  the  matter  it  became  appanot 
that  it  would  be  most  economical  and  advantageous  to  the  Government 
to  build  this  boat  by  hired  labor  and  the  purchase  of  material  in  op« 
mtu'ket. 

The  plans  of  a  boac  of  commerce,  recently  built  here,  costing  $25,MG^ 
were  carefully  gone  over,  and  after  noting  certain  matters  iodicatii-e  of 
poor  economy,  &c.,  it  was  decided  to  lay  out  the  new  boat  as  fully  bet 
eqnal,  and  then  by  judicious  economy  build  her  for  the  amount  allotted. 
All  expenditures  were  most  carefully  watched,  and  the  material  lued 
was  under  my  personal  supervision  daily.  The  defects  of  theoltler  snag- 
boats  were  noted,  and  two  experienced  suag-bout  captains,  W.  J.  Ash- 
ford  and  H.  A,  Mayer,  were  called  upon  to  name  any  improvement! 
their  experience  might  suggest.  The  hull  was  stayed  for  the  peculiar 
strains  to  which  it  would  be  subjected.  Greater  space  was  given  on  ti» 
bow  for  handling  tbe  enags  after  they  are  raised.  Tbe  machinery  vai 
required  to  be  plain,  all  money  being  pot  into  strength  and  capacity. 
Much  time  being  lost  in  letting  go  of  a  snag  to  take  hohl  at  the  proper 
point  again,  it  was  decided  to  provide  this  boat  with  doable  sets  of 
grappling  appliances  and  with  two  independent  steam  capstans.  For- 
Uiermore,  as  ordinarily  a  light  rapid-working  capstan  will  handle  tbe 
majority  of  snags  met  with,  one  of  these  capstans  was  of  this  uature,a 
Providence  steam  capstan,  capable  of  lining  75  tons  and  running  rapidly, 
while  the  other  is  a  powerful  capstan  with  reversible  engines,  and  capa- 
ble of  lifting  any  snag  that  the  width  of  the  boat^s  bow  will  allow  it  to 
raise,  running,  of  course,  with  a  very  slow  motion.  Tbe  boat  which  was 
cbrit-tened  the  Henry  Sheldon,  with  crew  and  provisions  on  board, 
draws  a  little  less  than  16  inches  of  water.  She  is  135  feet  long  and 
26  feet  beam,  and  was  pronounced  by  competent  judges  to  be  the  motf 
thorougbly-built  boat  that  ever  left  the  ways  here.  She  was  placol  in 
charge  of  a  foreman,  who  now  commands  her,  a  man  of  large  expe- 
rience with  steamboats  and  in  steamboat  building,  Oapt.  H.  Ht^nnegis, 
and  it  is  but  justice  to  say  that  to  his  faithful  attention,  excellent 
skill,  and  judgment  tbe  public  service  is  much  indebted,  and  bis  effi- 
cient handling  of  tbe  boat  since  taking  tbe  field,  with  his  strict  fldelitf 
in  the  discharge  of  every  trust,  have  rentlered  him  well  nigh  invala- 
able  to  the  interests  of  this  district.  Tbe  Henry  Sheldon  left  for  her 
field  of  operations  after  one  or  two  trial  trips,  upon  which  she  carried 
supplies  to  the  survey  party  on  the  lower  Arkansas  Uiver,  Januai? 
12, 1885,  and  began  snagging  operations  February  7, 1885,  with  ordeis 
to  open  a  channel  right  through  to  bead  of  navigation  if  possible,  and 
then  work  back  widening  her  work.     During  Febnuuy  and  Maick 
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Bhe  pulled  120  aiiags,  ctit  9,2fll  trees,  removed  one  drift  jiile,  and  dead- 
eoed  3,607  trees  niid  left  tbe  river  for  miles  fix>ii]  its  mouth  in  excellent 
condition  at  niedinin  stage  of  water.  Her  running  expenses  are  tbe 
beet  proof  of  Iter  adajitabitity  to  lier  work,  being  note«)ly  less  tUnn 
either  of  tlie  other  suae  boats  for  tlie  same  work.  Tlias  tar  slie  ap- 
pears capable  of  as  mucli  work  as  the  iron  hulled  boat,  the  (J.  B,  Reese. 
Sbe  can  be  kept  (WiHtantiy  employed  when  the  water  is  at  the  proper 
staf^e  in  the  Blaek,  White,  and  other  riverH  tributary  to  Ihem,  and  her 
advent  in  tbix  section  of  tbe  dislrict  will  pn>ve  of  ineatiiuable  value  in 
the  judicious  economical  exjienditure  of  moneys  appropriated  or  that 
nin.v  be  appropriated  for  it. 

A  feat  performed  by  tliiH  boat  upon  the  White  River,  in  connecti'>a 
with  its  survey,  will  be  note<l  in  its  proper  place.  During  the  months 
of  March,  April,  May,  and  June,  the  stage  of  water  was  socb  that  the 
BiiagK  interfering  with  low-water  navigation  could  not  be  reached.  It 
was  therefore  dt-emed  l>est  ro  lay  the  boat  up  in  ordinary  nntil  such 
time  as  the  balance  available  could  be  used  to  best  advantage.  She 
will  probably  l>e  UKed  the  coming  season  under  pro|)er  authority  upon 
tbe  White  River,  as- ber  own  appropriatinu  is  practically  exhausted. 
Snagging  operations  in  this  stream,  as  in  others  of  similar  character  in 
tbit)  district,  have  to  be  repeated  annually,  though  not  so  much  so  in 
tbia  particular  river  as  in  some  others,  on  account  of  tbe  mor6  perma- 
ueiit  character  of  its  banks.  There  are  a  few  shoals  that  should  be  im- 
proved by  wing  dams,  and  iracsibly  a  few  chutes  that  need  closing. 
THkin^  all  these  facts  together  it  is  estimated  that.  tlO,uOO  could  be 
profitably  exi>en()ed  during  tbe  fiscal  year  ending  June  30,1987.  In 
my  report,  under  General  Onlers  No.  13,  Office  of  Chief  of  Engineers, 
series  of  1884,  it  is  intimated  that  no  improvements  are  called  for  above 
the  mouth  of  Current  Biver.  I  was  led  to  make  that  statement  by  cer- 
tain remarks  made  by  my  predecessors,  to  the  effect  that  railroads  bad 
80  changed  tbe  condition  as  to  practically  render  the  improvement  an- 
neccssary.  As  there  is  a  wide  difference  of  opinion  as  to  the  policy  to 
pursue  in  matters  of  trans|H)rtation,  I  prefer  to  withdraw  all  then  said, 
and  to  state  that  the  river  is  susceptible  of  improvement  and  worthy  of 
the  same  as  high  as  Poplar  Bluff,  Mo.,  and  trom  such  data  as  1  have 
been  able  to  secure,  the  interest  of  tbe  common  people  in  tbe  matter 
of  cheap  transiwrtation  calls  for  such  improvement.  It  is  not  tor 
the  engineer  to  enter  into  the  merits  of  river  vs.  rail  transportation; 
but  it  may  lie  i>errinent  to  add,  that  with  a  river  choked  with  soags  and 
logs,  and  a  railroa«l  completed  and  operateil,  the  only  fair  test  of  the 
demaiKl  for  river  transportation  would  seem  to  be  the  opening  of  the 
river  and  pbiciiif;  it  tor  tbe  nonce  on  a  )iar  with  its  rival,  tbe  railroad. 
It  is  believed  tliat  after  this  river  is  thoroughly  opened  up,  a  sum  not 
to  exreetl  JS.lHMl  per  year  will  keepit  open  to  navigution,  until  the  coun- 
try becomes  cleiireil  up,  when  a  less  sum  would  sufDce  on  accontit  of 
tbe  smaller  number  of  snags  likely  to  be  brought  in  annually. 

COUMBBOE. 

-  I  have  been  unable  to  obtain  reliable  data  as  to  the  amount  of  com- 
merce on  Ihi^  river.  Large  qnantities  of  staves  are  taken  out  of  the 
country  tmrdering  on  the  u]>]ier  portion  and  sbip|>ed  by  rail  at  Poplar 
Kluff.  The  amount  of  cotton  and  utber  produce  that  is  taken  from  tbe 
lower  imrtiou  of  the  river  is  constautty  on  the  increase. 
100  b 
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Money  statement. 

July  1,  l&M.ainouutftviiiUUe 11,063  M 

Amount  aiiiiroiiriated  by  act  approved  July  5,  \m SO,(NW  00 

JuIt  1,  IriS^,  amoiiDt  expended  duriog fiscal  ye&r,  exctusive  of 

outetBniiiuB  liabiliLies  July  1,  18*1  -■. 119,438  &i 

July  1,  leW5,  outstaudiugliabililiea ; 225  90 

19.664  n 

Jnly  1,  1S65,  aiuouut  avaiUUle I,*©* 

(  AiDOimt  that  can  Iw  nrofitably  eipeoded  in  fiscal  yeareodinK  J°no  30,  I8tf7    10,UU>  00 
<  gubiuittiMi  iti  roui pi laiice  with  requirements  of  aectioD  "i  of  river  aod 
{     harbor  acta  of  IBtili  and  1867. 


BXPBNSE  ACCOONT. 

ConstrnctiuK  snag-boat  Henry  Sheldon: 

Pay-roll  for  labor, &C...L H^^l 

General  supplies 1,590  » 

l.unil>or 2,3iw  11 

Hardware   593  » 

Machiuery 4,lt#H 

Kuruilure S»  H 

Freight  on  tuachinery 83HU 

Faints 36331 

Safe 60  00 

Stationery ". 50  10 

Telegraph  service 3  15 

SkiflS ■- 60  a 

Office  rent 30  00 

ToUl M,721  0! 

Improving  river; 

Pay-rotl8  for  labor,  &a 3,8n  B* 

Subslstenc*  stores tM  tf 

General  supplies S39  59 

Fuel *. ass  66 

Stationery .- SOtt 

Machinery 35  TO 

Traveling  expenses 32  30 

Lumber 10  55 

Telegraph  service 76 

Tot«l 4,717* 

QrandtoUl 19, 4%  S 


V  6. 

IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS. 

Tliis  appropriation  was  made  by  act  approved  July  5,  18S4,  and  U 
the  first  separate  appropriation  made  for  tlie  entire  river,  if  the  small  one 
of  $10,000,  made  by  act  approved  March  3,  1879,  is  excepted.  Earliest 
ai)propriation  made  for  this  river,  under  any  bead,  was  made  byaotap- 
proved  March  2,  1S33.  Summing  up  all  the  various  works  of  impr«vfr 
meut,  it  may  be  inferred  that,  prior  to  1833,  this  river  was  much  choked 
with  drift-piles,  logs,  aud  suags  iu  its  lower  portion ;  and,  say,  from  Bates- 
ville  up,  gravel  bars,  rocky  shoals,  channel  bowldera,  and  overkangins 
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treeH  impeded  uavigiition.  lu  the  origioall.v  tulopted  project  siingijing 
operations  flguieil  largel.v;  to  these  were  added  bla^tiiif;  opeiatious  for 
ledges  a.nd  bowlders,  and  dam-huildni!.'  to  i-eniove  gravel  bare  or  to  close 
cbtites,  from  time  to  time,  as  appropri»iions  warranted  and  commerce 
required.  This  river  has  beeu  united  so  often  with  the  Saint  Francis* 
ami  again  mice  with  the  Black  and  Saint  Francis,  and  once  with  tLi& 
Black  and  Little  lietl,  that  having  no  records  in  this  office  earlier  than 
the  first  Annual  Keport  of  the  Chief  of  Engineers,  received  after  the  en- 
try of  theofficeriu  charge  into  the  service  in  18T3,  itisim|>oasible  to  give 
exactly  how  much  bad  been  ex]>ended  on  the  VVhite  Uiver  to  June  30^ 
18S1.  After  acarefnl  study  of  Hou8eEK.Doc.,No.64,Fort.v-eighth  Con- 
Kress,  first  session,  the  approzim^tte  amount  is  set  down  as  not  under 
$170,00a  and  not  over  $2U0,0<)0.  Tliisestimate  sbould  be  given  a  weighty 
8  in  a  scale  of  10.  On  July  1, 1884,  tlie  river  was  in  excellent  naviga- 
ble condition  for  boats  drawing  not  to  exceed  3  feet  of  water  from  its 
mouth  to  Newport,  Ark.  From  Newport  to  Batesville  there  were  many 
troublesome  snags,  and  from  Batesville  to  Bnftalo  Shoals  there  were- 
numerous  bad  shoals,  rendering  navigation  very  uncertain.  From  Buf- 
falo Shoals  toForsytUe,  Mo.,  there  were  many  fine  reaches  of  river;  but 
the  depth  of  water  on  Butl'alo  Sboals  and  others  less  dangerous  pre- 
vented any  navigation  at  oniinary  stages  of  water.  The  first  project; 
proper,  under  this  separate  head,  was  forwarded  to  your  office  August 
18, 1884,  and  received  back  approved  August  25, 1884,  and,  briefly  stated, 
provides  that  the ^35,000  appropriated  be  "employed  in  the  general 
work  of  improving  the  White  River,  removing  snags  and  bowlders  and 
otherobstructiona  to  navigation;  building  wing  dams  to  improve  shoals, 
repairs  to  plant  and  careof  same,"  and  "to  survey  the  river,  as  provided 
for  by  my  preilecessor,  accurately,  with  a  view  to  its  improvement  from 
Forsythe,  Mo.,  to  as  far  down  as  possible,  at  an  expense  not  to  exceed 
$80  per  mile,"  a  fixed  sum  of  tll,366  to  be  set  aside  for  the  survey.  The 
survey  was  begun  early  in  May,  1885,  and  was  in  progress  at  the  close 
of  the  present  fiscal  year.  Except  when  the  interests  of  navigation  re- 
quired immediate  improvements,  it  was  deemed  best  to  do  as  little  work 
as  possible  until  the  survey  gave  a  better  idea  of  where  the  money  could 
be  applied  t«  best  advantage.  Survey  will  be  completed  early  in  next 
fiscal  year,  when  work  will  be  resumed.  To  accomplish  the  work  re- 
ferred to  above  (8,407.37  has  beeu  expended  during  the  year  ending^ 
June  30, 1885.  The  principal  expenditures  for  improvements  made  dur- 
ing the  fiscal  year  ending  June  3U,  1885,  were  made  for  that  portion  of 
the  river  lying  between  Jacksonport  and  Buffalo  Shoals.  As  will  be 
seen  elsewhere,  there  was  au  unexpended  balance  of  the  appropriatioD 
for  the  "  improvement  of  the  White  River  between  Jacksonport  and 
Buffalo  Shoals,"  available  July  1,1884.  When  this  was  exhausted  work 
was  continued  fora  short  time  under  this  head.  The  following  is  entered 
here,  taken  from  the  report  upon  improvementofWhiteBiver between 
Jacksonport  and  Buffalo  Shoals. 

"Active  operations  were  begun  ia\y  7,  1884,  and  cootiDned  ontil  thla 
balance  was  entirely  exhausted,  after  which  they  were  carried  on  under 
the  general  head  of  appropriation,  'Improving  White  River,  Arkansas.'' 
Finding  that  a  light- draught,  low-power,  steam- propelled  snag-boat 
could  be  advantageously  used,  both  for  snagging  and  the  other  pnrpoBe» 
Bet  forth  in  the  original  plan,  authority  was  obtained  to  tit  up  the  small 
steamer  Picayune,  that  was  lying  idle  at  Pine  BlnfT,  for  this  purpose. 
With  little  delay  this  boat  was  fitted  for  the  field,  and  during  the 
entire  season  worked  so  economically  and  effectually  as  to  afford  great 
relief  to  navigation,  and  to  win  high  encomiums  (torn  the  parties  navi- 
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^tiiig  the  river.  Suagging,  cutting  trees,  aud  removiag  bowldcn 
fieeinetl  to  be  of  first  importance  to  |)ave  tlie  way  to  improring  the 
Atioals,  and  the  operations  were  confined  to  this  work,  Tkis  oatfit  did, 
in  i>ro|H»rtion  to  its  cost,  tlie  beat  work  of  any  outfit  in  the  district,  doe 
to  tlie  economy  practiced  by  Mr.  E.  F.  Officer,  as»istaat  eDeioeer  io 
«harge,  wiiose  report  will  be  found  appended  and  marked  A.  Tbii 
boat  carried  a  powerful  Wortliingtou  puinp  and  hose  for  gradioe,  u 
practiced  ut  Pine  Bluff  in  188I-'82.  Tbia  )iiunp  was  found  to  be  ot 
Xreat  assitttance  in  working  tbe  boat  over  gravel  shoala,  an<l  enabling 
her  to  get  at  ber  work  proi>er.  In  several  ioatauces  absolutely  impas- 
eable  sboala  were  passed  over  in  a  very  short  time  by  the  judicious  lue 
«f  this  pump  aud  its  apiiliances." 

In  order  to  take  advantage  of  a  trained  force,  tbe  survey  was  post- 
poned until  tbe  spring  of  1885.  The.  survey  of  the  Lower  Arkanw 
Biver  having  been  completed  early  in  April,  tlie  entire  p.irtyon  bovd 
the  qnarteF-buat  was  tuwed  from  tbe  mouth  of  the  Arkansas  Kivertt 
2!ewport,  on  tbe  White  River,  and  an  examination  of  engineers,  rodnwL, 
&c.,  hebl,  prior  to  the  diseharge  of  the  party.  This  provided  a  meui 
«f  oecuring  tbe  l>eat  men  of  this  survey  for  the  new  one,  which  would 
«an'y  a  reduced  force.  Having  ascertained  by  a  reconnaissance  that 
the  quarter-boat  used  on  the  Lower  Arkansas  could  only  be  used  fr« 
Buffalo  Shoals  down,  a  foreman  was  dispatched  iu  Marcfa  to  Forsjlh. 
Mo.,  10  build  a  lighter-draught  quarter-boat,  to  be  completed  April  S, 
1885.  My  plan  was  to  take  advantage  of  the  spring  nse  in  the  rinr 
and,  if  possible,  send  tlw  new  liglit-druft  snxg-boat  Henry  Sheldm 
through  to  Forsyth,  with  the  entire  outfit  required  for  the  new  boat. 

The  assistant  engineer  who  was  to  have  charge  of  the  survey  n 
engaged  as  custodian  of  the  property  and  a  few  trusty  meu  retaiixd, 
and  tbe  balance  of  the  party  discharged.  The  snag-boat  at  once  stamd, 
with  the  old  quarter-boat  Iu  tow,  renehed  the  worst  shoals  without  d^ 
lay,  but  found  only  IU  inches  of  water,  she  drawing  15  inches  !■ 
twenty-four  hours  the  river  rose  10  feet.  Tbe  boat  left  the  qnarter-boat 
bere,  ran  125  miles  and  back  on  the  rise,  unloaded  her  outfit  upon  tto 
new  quart4;r  boat,  and  returned  safely  over  the  shoals  before  tbe  warn 
fell.  Special  praise  is  due  to  Captain  Hennegin  for  this  feat,  as  hii 
4>oat,  the  Henry  Sheldon,  being  135  feet  long,  was  a  verj'  large  boar  U 
liandle  upon  this  reach  of  river.  This  resulted  in  an  euormoas  savin; 
of  expense  in  the  way  of  transportation,  as  Forsyth  is  25  miles  fnw 
the  neare^it  railway  station.  Subsistence  being  secured,  the  party  vat 
put  into  tbe  field  and  work  begun  May  11, 1885.  From  April  28  to  MiJ 
11  tbe  ]iarty  seut  with  tbe  outfit  attende<l  to  all  tbe  miuor  details. » 
that  by  the  time  the  large  torce  arrived  they  were  ready  to  comnteiKt 
work,  avoiding  keeping  an  expensive  force  at  work  upon  prelimiuiiy 
■work,  Satistactory  progress  has  been  made  upon  this  survey  up  to  tte 
•close  of  tbe  present  fiscal  year. 

From  all  that  1  can  learn  it  will  be  a  survey  in  keeping  with  the  bifi 
«tandard  of  excellence  usually  acconied  to  surveys  made  under  tbe  Ea- 
^iueer  Departmenr.  Every  precaution  has  been  taken  to  make  it  sort 
As  m  the  ease  of  the  Lower  Arkansas  River,  each  assistant  euginva^ 
notes  will  be  submitted  to  tljis  office  for  approval  ijefore  his  a<H»B>tt 
«re  finally  settled.  The  work  will  be  carried  just  as  far  down  tberivff 
«s  the  present  funds  will  allow, 

Tbe  balauce  of  thc*2.5,000  originally  recommended  by  my  predeces^ 
«bould  be  made  available  as  soon  as  possible  iu  order  that  the  pruMti 
plant  be  used  to  complete  the  survey.  As  the  force  now  at  work  idW 
result  of  a  sifting  process  which  has  giveu  to  it  some  of  the  beat  ani 
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eD{(ineera  ia  the  Southwest,  it  is  a  matter  of  great  regret  that  tl 
amount  necessary  ia  not  available  to  complete  tbe  work  with  tb 
Ar  soon  as  tUe  survey  bas  advanced  far  enou{;h,  an  outfit  will  I 
work  upon  tbe  im|irovenieut  of  tbe  worst  sboals,  so  far  as  ti 
pended  balance  will  a«ltnit.  Many  times  this  balance  could  ba 
expended  during  the  last  fiscal  year,  but  as  the  balance  on  b: 
fimall  at  best,  it  was  thought  aalviaahle  to  wait  until  tbe  survti. 
enable  ihis  office  to  use  every  f^tnt  of  it  where  it  woubl  tell  to 
a<lvaiilaKe.  Xo  iutrrfsts  of  navigation  have  Hulfered  by  the  de 
when  tbe  amount  has  lieen  fiually  expended  it  ia  cxpeuted  thai 
benefit  will  be  conlerre<l  U[»on  tbe  interests  referred  to.  As  in 
vey,  so  in  the  improvement,  tt  will  be  possible  during  tbe  com 
son  to  pat  the  very  bear  of  the  men  of  this  district  into  the  fidi 
ing  economical,  rapid,  and  successful  work.  In  accordance  ' 
tbority  receiveil  from  the  Office  of  Che  Ctiief  of  Engineers,  the 
boat  used  for  the  survey  of  the  Lower  Ark)uii<as  River  being  inoi 
will  be  used  for  che  survey  party  from  Bnfi'aloShoals down, and 
quarter-boat  will  be  used  for  the  working  parties  for  the  sii 
ectmomy  iu  plant  gained  liy  waiting. 

The  i-ommerce  upon  the  White  River  during  the  past  fiscal  yi 
follows : 

Cotton b«le( 

Cottoo-seed aackt 

CottaD-t>«ed ton* 

Herahandiw do. 

This  represents  the  amount  actnally  carried  by  two  steamer.- 
tbe  time  specified.  There  are  other  small  steamers  doing  a  d 
tmde  that  would  bring  this  amount  up,  but  it  is  found  diffloul 
ret>ort8  from  them.  This  tra«Ie  is  principally  below  Buffalo  Sho; 
present  there  ia  little  or  no  traffic  above  Bulfalo  Shoals,  lioc4 
eral  developments  in  the  valley  of  tlie  Upper  White  liiver  bit 
give  commercean  impulse  hitherto  unknown.  Just  prior  to  ma 
ports  the  letter  appeudetl  and  marked  B  was  received, 

Money  statement. 

Amount  ftppropristed  by  acC  approved  July  5,  1S84 .._ t 

July  1,  I8»5,  aoiount  expended  during  fiscal  yeur,  exclusive  of 

oiitHUndinjt  liabilities  JhIv  1,1*14 »8,*07  :t7 

July  1,  ia85,  outstanding  liabilities 1,786  02 

July  1,  ItW-'i,  amount  available ; 


EXPBNiB   ACCOUNT  FOm  TEAR  ENttlNO  IVSK  3D.  1 


P»T-rolt,  labor,  &c... 
Subiistence  supplies  . 

Fnel 

Lamber 

Oeueral  sapplies 

Traveling  expenses  . . 

Stationery 

Telegrapb  serviee 

Expreas  aervice 

Total 
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A.— KEPORT  OF  MR.  E.  F.  OFFICSB,  ASSISTANT  KNQINKKS. 

Fine  Bldff,  Aj<B.,  Mag  13,  LSS. 

Sib:  I  have  tlie  hooor  to  submit  the  following  report  of  opera tious  for  improiiw 
"the  White  Biver  from  JscksuDport  to  Buffalo  Shoals,  exteudiug  from  Aarnst  1^ 
1884,  until  DeaxmbHr  iO,  1881 ;  also  iniproviug  tbiu  river  below  Newport  from  thetUts 
last  meartoned  until  Deeember  -^9,  1884. 

On  August  13  1  twaumed  charee  of  the  United  States  steamer  Picaynne  and  baixts 
«t  Newport,  and  having  selecteiT  from  the  latter  two  flats  and  one  qnarter-boat  |iti>- 
«eeded  to  put  tbeui  in  readiness  to  take  up  the  river.  The  steamer  was  supplied  iritb 
-»  "B"  Providence  steam  capstan  having  oyliudora  4  inches  in  diameter  and  e-inct 
•troke,  together  with  shear  poles  and  the  necensary  rigging  to  be  used  for  vcrtieal 
liAs. 

Above  Jacksonport  the  river  consists  of  reaches  of  comparatively  gentle  water  om- 
iie«t«d  by  shoaU  or  rapids  of  steep  inoliUHtion,  and  as  a  conMequenoe  of  tbu  baviw 
•wift  current.  These  may  be  divided  into  two  classes;  first,  rapids,  au<l  aerait^ 
shoats,  both  of  which  render  navigation  difflcult.  The  "rapids"are  those  pltcei 
having  excessive  luclinntion,  hut  at  the  sanie  time  with  banks  near  to  each  otb«r. 
Hxre  Uiere  is  always  water  of  suffioieuc  depth,  but  thediffloulty  consiata  instemtaisg 
4ba  swift  water  ascending  them. 

between  Jaokaouport  and  Buffalo  there  are  only  two  places  of  this  charscter,  <ii, 
"Wolf  Bayou  and  "The  Rapids."  All  the  others  may  be  classed  wiib  the  "  shosls" 
whtrre  ihe  Inclination  of  the  river  is  great,  the  latter  being  at  the  same  time  wide  sal 
oouscquently  shallow,  lu  addition  i«  remuviog  obstr actions,  it  was  originall}-  is- 
t«Ddi-d  to  improve  these  places  by  buildiug  wing-dams  to  ooncenlratx  the  water. 

Ou  going  up  the  river,  uowever.  so  mauy  suags  were  found  in  the  dhannel,  that  Us 
reason  wan  mostly  spent  In  removing  tnem  aod  cutting  overhanging  tru»H.  The  dsai 
built  will  be  described  furthsr  on,  w  will  also  th»  bowlders  removud  from  the  chsa- 
4iel.  Ou  Septeiuber  L  the  boat  was  taken  up  to  Black  Island,  where  work  waseaa- 
tneuceil,  and  from  there  we  proceeded  to  work  up-stream  as  far  as  Buffalo  Sbosk 
The  ruHultA  sccomplished  are  tabulat«d  and  attHched.  Ou  returning  to  Newport 
-ordern  were  received  to  go  below  that  place  aud  oommenoe  snagging.  This  was  don, 
but  on  account  of  high  water  but  few  ubstmctions  were  mat  with.  ThoHO  deetroTed 
will  lie  found  tabulated.  On  reaching  Devall's  Bluff  orders  were  received  to  reion 
to  Newport  fur  a  hoisting  eugiue,  and  transport  the  same  to  Ptue  Bluff,  Ark.  Thii 
we  prooerd>'d  to  do,  arriving  at  the  last- mentioned  place  on  January  15,  IddS,  vbeis 
the  crew  was  paid  off  and  the  boat  trausforred  to  the  assistant  engineer  in  charge 

The  table  at  Ihe  lower  end  of  this  sheet  gives  the  total  expense  of  the  work : 

'Snaga  removed  between  Jacksonport  and  Buffalo  Shoals,  total Wl 

'Overhanging  trees  out  and  deadened  between  Jacksonport  and  Buffalo  Shoals: 

Total  out : 1.137 

Total  deadened et 

In  addition  to  the.  snags  removed  and  overhanging  trees  out,  the  fbllowing  woft 
•Wit  performed. 

itoufifer*,— One  containing '20  cubic  feet  was  taken  froui  Cockliug  Pallet  Shr*L 
This  was  considered  very  daugerous  to  boats,  as  it  was  sharp  and  in  the  center  of  a 
«WLfl,  channel.  One  was  taken  from  Betsy  Gill  Shoal,  contsining  37  oubio  feet.  Two 
ireie  taken  from  Bates  H  boa  I,  conCaiuiug  11}  cubic  feet  and  45  cubic  feet  respectively. 
Total,  four  bowlders,  containing  113}  cubic  fert.  . 

Solid  rock.— At  Porter  Hodge  Shoal  two  large,  sharp,  projecting  rocks  were  fbaad, 
which  could  only  be  removed  by  bloatiug  For  this  purpose  seven  boles  were  drilM 
in  them,  but,  not  having  the  uecenaary  explosives,  they  were  not  taken  oot.  Tao 
xocks  at  Buuk  Island  were  similarly  treated,  and  all  these  will  be  removed  when  sril 
Tisitrd. 

tFing-damt. — At  Wjatt  Shoal  ne  encountered  very  shallow  water,  and  here  it  «»i 
derided  10  concentrate  it  by  means  of  dams  built  of  brush  aud  gravel. 

Nuuibvr  I.  Au  island  chute  near  the  south  bank  was  closed  accordingly,  the"Drk 
being  50  feot  long,  3}  feet  high,  and  ti  feet  wide,  the  volume  of  material  rtrqnited  tw- 
ins !ftj  cubic  yards. 

Number  2  was  built  nearly  opposite  Number  1,  and  projects  out  from  the  osrtk 
bank.  The  average  height  is  'J^  fi^ct,  width  G  fert,  aud  length  60  fiet,  aud  conliiai 
33*  cubic  yanis. 

Number  3  was  built  at  ONesl's  Shoal,  and  connects  the  lower  island  with  the  norti 
bank.  Ii  in  H  feet  high,  U  feet  wide,  ami  47  feet  long,  and  cuutaius  47  cubic  yjirds. 
Toiiil,  three  daiuis  containing  ll>8}  cubic  yards. 

Ijuuga  removed  betueeu  Newport  aud  Uevall's  Bluff,  total,  17. 
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Total  fzptuM  of  rvork. 


Data. 

Labor. 

MturUI. 

Tot»1. 

An     at  IBB4 

t«MU 

8)0  «8 
NISI 

28  83 

I90U 
11!  M 

•P?!! 

^I^rhSi'^ 

Juumif ,  1886 

""" 

ToUl 

3,818  33 

"•- 

87.78 

...«7. 

In  the  nppiT  portion  of  Iho  rl 
the  naa  or  a  larjfB  WortbiaKtan 
sotfl  on  large  gravel  aa  well  as  o 


we  were  Kmatty  aBBiHted  In  |[ettlDg  over  bsrs  by 
ip,  with  which  we  washed  oat  the  ehaanel.  This 
iDd,  but  it  requires  a  loDger  time  to  effect  asmuofa 


Very  respectfully,  your  obedient  servant, 


B.— COMMERCIAL  8TATIBTICB. 

Mblbourne,  Ark.,  JhIs  14,  1F85. 

6ir:  The  limit  of  tho  SOth  instAnt  beiDe  three  days  in  advance  of  a  mnss  mectiaK 
called  at  this  place  wilh  a  view  to  KrfcBnizinR  la  tbe  matter  of  Iransporration  facili- 
ties and  for  (he  pnrpose  of  collectinfc  accurate  statistics  of  tonnafce  according  to 
carefol  investigation,  we  beg  to  submit  the  following  in  behalf  of  Itani  County: 

The  actual  tonnage  at  present  paid  for  in  the  county  and  of  which  there  is  rpconl 
approiimales  3,000,000  pounds.  In  this  nothing  is  inclnded  of  cattle,  Innilier,  and 
grain,  a  rfssonalile  ascertainment  of  which.  In  ponnds,  it  is  impossible  to  arrive  at 
until  following  the  proposed  organization.  That  it  is  not  Incnnsidi^ralile  Id  the  ag- 
gregate is  \>oT»e  ont  in  the  ceuHus  reports  of  IBdO,  for  of  the  whole  area  of  the  county 
ander  cultivation  in  farms  9,029  acres  were  in  cotton,  2t,7^  in  com,  4,<)l:l  in  oats, 
4,8:10  in  wheat,  and  to  which  at  prfsent  date  there  is  to  be  addocl  a  fci-Deral  increase 
of  ItO  per  cent.  Under  the  he^  of  slock,  tbe  present  freights  (tlrst  cTaftn),  the  mdnc- 
titin  is  from  tl.TS  to  11.25  per  hundred  pounds.  Any  further  inforniation  npon  this 
bead  we  shall  be  glad  (o  furnish  should  yon  do  as  the  honor  of  comoiunicatin^  yonr 
desires  In  the  premises.  It  is  the  intention  at  outgeneral  meeting  to  memorialize  our 
Congressman,  Hon.  8.  W.  Peel,  and,  his  well-known  devotion  to  his  pe()ple  being  un- 
derstood, it  is  anticipated  that  your  Department  will  have  hlH  most  xealuas  snpport 
»8  refers  to  onr  share  in  the  matter  of  White  River.  The  organixation  alluded  to  is 
to  lake  place  at  Melbourne,  on  tbe  23d  instant,  and  is  to  be  a  county  branch  of  the 
"  White  Hiver  Transportation  Leaffoe." 

With  considerations  tor  your  niunient  abilitira,  and,  as  throaghout  all  Arhansafi, 
with  much  gratitnde  for  jronr  niiuilful  correllation  of  trying  duties  to  the  needs  and 
exigencies  of  our  comuiercd,  we  have  the  hont)r  to  be. 
Very  respectfully,  yonr  obedient  servaats, 

B  L.  Lancrrs. 
H.  II  HlNKKH. 
T.  P.  POWBIJ,. 

D.  Brown. 
Capt,  H.  S.  Taber,  Landers  &.  Co. 

U.  S.  Engineer*. 


IMPROVEMENT  OF  WHITE  HIVER,  ABOVE  BUFt'ALO  SHOALS,  ARKANSAS. 

Before  any  work  was  ever  done  on  this  particular  rendi,  tlifl  channel 
at  low  water  was  mncli  cliokeil  by  loRS.  In  many  places  large  bowlders 
reiidere<l  navigation  dangeronn  or  innwiswible,  and,  in  imineroiiH  places, 
gravel  and  roclcHlioals  existed,  which  held  tliowat<'r  in  pools.  In  short, 
it  Wiis  a  stream  to  which  lock  and  dam  or  moveblo  dams  conld  only 
be  applied  with  any  permanent  success.    Tbe  Orst  appropriation  was 
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one  of  t.VI,0O0,  act  approveil  June  23,  1874,  and  thin  applied  not  only  to 
thiH  reach,  but  all  the  wuy  from  Jackson {rart.  Tbis  money  was  ei- 
peiideti  ID  removing  loga  and  the  motfit  daiigerons  trawlders  and  ia  in- 
pruviug  tliH  slioids  t>y  wing-dams,  t>iit  apiwan)  to  have  been  more  large); 
expended  lielow  this  reach,  as  per  Major  Idnter's  report.  By  an  act  ap- 
proved August  14,  1876,  ilO.UUU  waa  ajipropriiited  tor  Buffalo  SboaU. 
Tbe  first  t<c|mrateupi>n>pnatioit  nnderthia  head  tras  under aut  approved 
Jane  II,  ISSO,  and  in  amount  $20,UlX>,  and  it  was  estimated  that  tbe 
total  cost  of  tlie  iuiproveuient  would  be  $101,220,  and  this  amount  wu 
to  be  largely  use<l  tu  improving  slioal  pluceis.  The  next  was  underact 
approved  Aiignut  2.  18S2.  and  iu  amount  $4,000. 

To  July  1,  1884,  $::3,18t.(i3  had  been  es|»eude<l  on  direct  appropria- 
tions. How  mnub  of  theothera  went  to  this  reach  cauuot  be  detet  minted 
from  the  records. 

This  expenditure  has  relieved  navigation  very  much,  but  was  t» 
small  in  amount  to  cover  only  a  few  miles  immediately  above  Buffiilo 
Shoals,  Xo  moneywasex[teniledduring  the  year  ending  June  30,  IriUS, 
partly  because  of  a  desire  to  use  plant  in  u.se  elesewhere,  but  mainly 
to  husband  the  small  balance  until  the  survej'  contemplated  shonU 
show  where  it  could  be  used  to  the  best  advantage.  The  survey  wu 
ID  progress  at  the  close  of  the  fiscal  year  ending  Juno  30,  1885.  T» 
avoid  re[>et  it  ion,  all  matter  pertaining  to  this  reach  of  the  river  thatn- 
lates  to  liow  umch  can  be  profitably  expended  daring  tbe  fiscal  yeir 
eoding  June  30, 1887,  aud  how  this  shall  be  expended  and  with  wfait 
object,  is  placed  under  the  general  head,  "Improving  the  Whit«  Biver, 
Arkansas,"  as  it  is  understtxHl  that  this  heading  is  to  be  used  in  fatnn 
for  the  White  Kiver  improvement. 

Total  appropriations 984, DOOM 

Araouutexpeuiled  to  July  1,  1884 ^  W  G> 

Money  statement, 

Joljl,  1H81,  amount  avuilable 1813  0 

July  I,  leW5.  amoiiut  available 01 J  S 

Amouat  (esliuiute<l)  roquirtid  fur  coin^iletuiu  of  existiug  project (*) 


Tbe  coiainerce  upon  tbe  Wlitle  River  iliirin);  Ibe  past  ftacal  year  is  as  follows  : 

Cotton bkles..  Sl.JH 

Cotton -»eeil tttcks..  35. W 

Cotton-Bi-cd ...tooB..  jW 

Merchandise do  . .  1(»,*S 

Tbin  repre»enlB  tbe  amonnt  actually  carried  by  two  steameni  during  tiM  lime  spea- 
fled.  There  are  otbor  small  itearaeni  doing  a  desultory  trade,  that  would  bring  tkii 
amount  up,  but  it  ia  found  diffluiilt  to  gut  reports  from  them.  Tbis  trade  ia  pm- 
eipally  btlotr  Buffalo  Shoals.  At  present  tbere  is  little  or  no  traffic  at>ovo  Buff>)* 
Shoals.  Reuent  ditcoveries  of  rich  mineral  deposits  in  tbe  upper  White  Biver  Valli; 
render  it  probable  that  great  demands  will  soon  be  made  on  tbe  riTer  ' 

'See  "Improving  White  Birer,  Ackanaao." 
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Before  any  work  waa  done  on  this  reach  of  river  its  channel  was  much 
obstructeil  by  loga,  bowlders,  suags,  overhauging  trpes,  and  by  gravel 
shoab.  The  natural  chaiiue1,eveD  at  extreme  low  water,  hail  in  most 
places  sufBcieat  depth  to'  meet  the  requirements  of  thebDftts  navigating 
the  rlcer,  provided  tliat  the  above  obstacles  were  removed.  The  origi- 
nal project  contemplated  the  removal  of  these  obstacles  by  snagging 
opemttons,  by  blaatiuK,  and  by  the  erection  of  wing-dams.  This  waa 
afterward  modified  so  as  to  provide  for  a  survey  of  tbe  river  and 
moie  thorough  improvement  thereafter.  Up  to  June  30, 1884,|74,GOO,94 
had  been  expended  on  this  reacb  of  river.  This  had  removed  many 
bowlders,  improved  tbe  worst  shoalei,  and  cleared  tlie  river  from  Jack- 
Bonport  to  Batesville  pretty  effectually  of  snags,  and  reasonably  so 
above  Batesville,  rendering  navigation  much  safer,  but  much  remained 
still  to  be  done,  especially  between  Batesville  and  Buffalo  Shoals.  Sev- 
eral of  my  predecessors  bad  urged  during  this  period  tbe  necessity  for 
an  accurate  instrumental  suivey  to  determine  what  should  be  the  final, 
radical,  aud  complete  improvement  of  the  stream.  As  early  as  1870 
Major  Suter  set  forth  the  desirability  of  such  improvement,  and  sub- 
mitted an  estimate  of  $71U,'i34.37  for'the  work. 

DuringtbefiHcalyearendiugJune30,1885,tbe8mallbaIanceoft4,309.06 
remaining  of  the  total  referred  to  above,  was  expended  principally  in 
snagging  operations  between  Batesville  and  Buffalo  Shoals,  and,  taken 
in  conjunction  with  the  new  appropriation  for  improving  White  River,  Ar- 
kansas, threw  the  work  all  to  improving  tbe  shoals,  which  was  begun,  bat 
suspended  ou  account  of  high  water.  There  was  transferred  to  me 
by  Maj.  M.  B.  Adams,  $4,309.06  July  3,  1884.  Active  operations  were 
begun  July  7,  1384,  and  continued  until  this  balance  was  entirely  ex- 
hausted, after  which  they  were  carried  on  under  the  general  head  of 
appropriation  '*  Improving  White  liiver,  Arkansas."  Finding  that  a 
light  draught,  low  power,  steam-propelletl  snag-boat  could  be  advan- 
tageously used  both  for  snagging  a'nd  the  other  purposes  set  forth  in 
tbe  oi-iginal  plan,  authority  was  obtained  to  fit  up  the  small  steamer  Pica- 
yune that  wiis  lying  idle  at  Pine  Bluff  for  this  purpose.  With  little 
delay  this  boat  was  fitted  for  the  field,  and  during  the  entire  season 
worked  so  eix>nomi3aUy  and  effectually  as  to  affonl  great  relief  to  navi- 
gation, and  to  win  high  encomiums  from  the  parties  navigating  the 
river.  Suagging,  cutting  trees,  aud  removing  bowlders  seemed  to  be 
of  first  importance  to  pave  tlte  way  to  improving  the  shuals,  aud  the 
operations  were  confined  to  this  work.  This  outfit  did,  iu  proportion 
to  its  cost,  the  best  work  of  any  outfit  in  the  district,  due  to  the  economy 
practiced  by  Mr.  E.  F. 'Officer,  ausistant  engineer  in  charge,  whose  re- 
port wdl  be  found  appended.  This  boat  carried  a  powerful  Wortbing- 
ton  pnmp  aud  hose  for  grading,  as  practiced  at  Pine  Bluff  in  1881-'82. 
This  pump  was  found  to  be  of  great  assistance  in  working  ihe  bo&t 
over  gravel  shoals  aud  enabling  ber  to  get  at  ber  work  proper.  In 
several  instances  absolutely  impassable  shoals  were  passed  over  in  a 
very  short  time  by  the  judicious  use  of  this  pump  and  its  appliauce^. 

Work  proposed,  statistics  in  regard  to  commerce,  &c.,  will  be  found 
set  forth  under  the  general  heading,  "  Improving  the  White  River,  Ar- 
kansas and  Missouri."  To  avoid  confusion,  a  money  statement  of  this 
head  of  appropriation  is  made  as  follows : 
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Money  statement. 

Jnly  1,  1884,  amoniit  availabiB H.SBOS 

Jnly  ),  ISr'S,  amoont  pxpeaded  during  Bacai  year,  eiclnsive  of  OQtalandiog 

llabililiefljuly  1,  18H4 4,3»06 

Amount  (eatimated)  leq aired  foe  completion  of  existing  project.. (*) 


ESPSKSB  Accoinrr  of  whitb  bivkr,  Arkansas,  bbtween  jacksonpobt  and  arr- 

FALO   BHOAU,  FOR   YBAR  KNDIKO  JimB   30,  1885. 

Pay-roll,  labor H.Sliffi 

Traveling  expensea .... 95(6 

TeWrapi  services 7  48 

SnbsTateiice  soppliea MISJ 

Maehinery 450  93 

Orneral  siippliei : TO  40 

Stationery 75  10 

Lurabet 80  54 

Beglatryfeea 9« 

Fnel S5I5 

Office  rent 30  09 

4,309M 


Vfl. 

IMPROVEMENT  OF  WHITE  AND  SAINT  FRANCIS  RIVERS. 

Tbe  original  condition  of  tbese  rivers,  the  originally  adoptetl  project 
for  their  improvemeBt  are  all  to  be  referred  to  in  reports  under  new 
heads  of  appropriatioo,  whieh  very  properly  separate  two  rivers  re- 
quiring such  different  appliances  for  carrying  on  their  improvement 
There  was  turned  over  to  the  present  officer  in  charge  by  bis  prede- 
cessor on  Jaly  3, 1834,  a  atnnll  balance  of  $724.67,  which  was  expended 
in  caring  for  property  and  in  the  rnnning  expenses  of  the  snag-boat 
Wichita,  which  was  transferred  to  tbe  Saint  Francis  River,  for  one 
month.  As  the  records  of  tbe  office  showed  that  the  White  River  hod 
alrewly  had  its  portion  of  the  last  appropriation,  this  balance  was  oftA 
in  ^ring  for  property  in  the  White  River  until  the  new  appropriation 
for  that  river  became  available,  and  in  bearing  its  proportion  of  the  of- 
fice expenses,  and  then  the  remainder  was  used  iu  the  running expeniw 
of  the  snag-boat  Wichita,  which  operated  about  one  month  on  the  loaer 
Saint  Franris,  affording  macb  relief  to  navigation  by  removing  snags 
and  cutting  overhanging  trees.  All  farther  matter  relating  to  the  fa- 
ture  improvement  of  these  rivers  will  be  found  under  the  new  headsof 
appropriation,  "  Improving  the  White  River,  Arkansas,"  and  "  Improv- 
ing the  Saint  Francis  River,  Arkansas."  To  avoid  confusion  a  money 
iitatemeut  is  added  to  show  how  this  appropriation  has  been  exhansteil- 

Money  statement. 

Jnly  1,  IHJJl,  amount  available F^4  CT 

July  1,  If'S'i,  amount  i'\|ieil<loil  llnring  fiscal  year,  exclasive  of  outstanding 

KabiliiitH  Jnly  1,  18S4 TS-I  S: 

Amount  (islimuteil)  required  fur  completion  of  exiatingproject (t) 

*  Si'e  ■'  Improving  White  KiviT,  Arkansas." 

\  Sff  ■'Improving  \VliiIe  River,  Arkunsoii,"  and  "  Improving  Saint  Francis  Bitci. 
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KXFBNSR  JlOJOVST,  IMPftOriXO  WHITE  AND  SAINT  FRANCIil  RIVBRS,  ARKANSAS. 

Pay.n.ll,  labor,  &c $507  00 

Salmisteiiea  supplies 177  37 

Fuel    3136 

TrareliDg  eitpensM 15  04 

Total 730  67 


IMPROVEMENT  OP  SAINT  FRANCIS  RIVER,  ARKASSAS. 

This  appropriatiou  vaa  miule  by  act  approved  July  5, 18S4,  ami  is  tbe 
first  separattj  appropriatiou  made  for  the  entim  river.  Earliest  appro- 
priation maile  for  this  river  under  auy  bead  was  made  by  act  approved 
March  2, 18;U.  SumiDing  np  all  tbe  varions  works  of  inipruvement,  it 
may  be  inferred  that,  prior  to  1833,  tbis  river  was  much  choked  with 
drift-piles,  logs,  and  snags,  and  its  waters  spread  out  tbrougb  a  great 
variety  of  slongbs,  while  overhanging  trees  added  to  the  difficulties  of 
navigation.  In  the  originally  adopted  project  snagging  operations 
figured  largely,  and  attempts  have  been  made  to  close  up  some  of  tbe 
many  slongbs. 

This  river  bns  been  united  so  often  with  the  White  Biver,  and  also 
with  tbe  Black  River,  that,  having  do  records  in  this  office  earlier  than 
the  First  Annual  Report  of  the  Chief  of  Eugineers,  received  after  the 
entry  of  the  officer  in  charge  into  tbe  service  in  1873,  it  is  impossible  to 

f've  exactly  bow  much  bad  been  expended  upon  the  Saint  Francis 
iver  to  June  30,  1884.  After  a  careful  study  of  House  Ex.  Doc.  No. 
64,  Forty -eighth  Congress,  first  session,  tbe  approximate  amount  is  set 
down  as  not  under  tTO.CHK),  or  over  (lOU.OUO.  Tbis  estimate  should  be 
given  a  weights  in  a  scale  of  lU.  On  July  1, 1884,  the  river  was  in  an 
excellent  navigable  condition  from  its  mouth  as  high  as  Wittsbnrg  at 
medium  stage  of  water.  During  higb  water  boats  have  been  as  high  as 
Lester's  Landing.  From  Lester's  Landing  to  Saint  Francis  the  river 
was  very  badly  choked  with  drift  and  divided  into  many  chmmeU,  thus 
cutting  off  a  rapidly  developing  section  from  all  facilities  of  transpor- 
tation. 

The  first  project  proper  under  this  head  was  forwarded  to  the  office 
of  .the  Chief  of  Engineers,  October  13,  1884,  and  received  back,  ap- 
proved, October  21,  1884,  and,  hriefly  stated,  provides  tb<*t  the  ♦12,000 
appropriated  be  expended  lu  building  a  strongly-built  decked  scow, 
drawing  from  10  to  12  inches  of  water,  supplied  with  suitable  appli- 
ances for  removing  obstructions,  with  accommodations  for  tbe  working 
party,  and  tbat  this  Iwat  be  run  about  five  months,  wherever  its  services 
were  most  needeil  by  tbe  interests  of  navigation.  The  scow  to  coat  not 
over  $4,000,  and  her  runniug  expenses  not  to  exceed  $1,500  per  month. 
After  a  careful  investigation,  from  which  it  appeare<l  tbat  no  intere-sts 
of  navigation  would  sufier  so  much  by  delay  as  they  mijiht  by  putting 
a  weak  force  into  the  field,  it  was  determine*!  to  let  this  work  rest  until 
the  most  excellent  foreman  and  bis  uuusiiHlly  goo<l  force  should  have 
finished  upon  the  Saline  River.  Moieuver,  it  had  become  apparent  tbat 
the  persouul  supervision  of  the  ofiicer  in  charge,  combined  with  the 
management  of  judiciously  selected  foreman,  had  resulted  in  building 
several  boats  in  Liltle  Rock  at  a  marvulously  low  cost.    These  tacts  led 
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to  tbe  finit  work  beiiig  begon  apoo  the  boat  Januarf  12,  1SS5,  the  Mr- 
liehit  date  at  wbii-h  the  ways  were  available. 

Great  care  was  taken  in  the  selection  of  material  and  in  carrying  the 
work  forward.  Special  stmly  voa  made  of  conditions  nnder  which  the 
boat  most  work,  which  included  tbe  eiamiDatiou  of  an  old  boat  that 
formerly  worked  upon  this  river.  During  this  study  it  appeared  that 
much  greater  work  could  be  done  by  ho  called  band  snag-boats  if  th«; 
were  given  greater  bearing  surface  under  the  bow,and  greater  sireugth 
of  hull  to  take  up  tbe  struiiiB  produce*!  by  the  heavy  weight  suspended 
forward  when  asnag  is  being  lift e<l.  In  constructing  the  boat,  therefcHV, 
she  was  made  broader  than  the  chartere<l  boats  formerly  used,  and  bcr 
bow  was  made  longer,  giving,  iu  addition  to  greater  bearing  sulfate, 
more  npace  to  handle  tbe  snagging  appliances.  It  may  l>e  added  bat 
iliAt  this  arrangement  has  reHulte<l  in  the  boat's  astonisbing  old  riv« 
men,  by  handling  one  enormous  snag  already  that  had  been  abaodoofd 
by  Heveral  previous  outfits,  and  wliich  alone  has  cost  tbe  loss  of  euoa^ 
raf^H  to  pay  for  the  new  Iwat  two  or  three  times  over. 

To  give  the  bull  necestuiry  strength  without  bringing  any  frame- work 
above  the  deck  was  quite  a  difUcutt  problem,  but  was  finally  succecs- 
fully  solved  by  a  Mr.  Bucher,  by  [jutliug  in  three  arches,  well  trusafd, 
parallel  to  the  longest  axis  of  the  hull,  one  attached  to  each  gaovale 
and  one  on  the  centra)  line.  By  the  terms  of  tbe  project  approved  is 
the  Office  of  the  Chief  of  Bugineers,  if  it  were  possible  to  build  tbe  boat 
for  43,000  the  outfit  was  to  be  made  more  complete  by  the  parehsse  of 
a  second-baud  boat  worth  $2,000  at  the  nominal  price  of  (1,000.  Thii 
matter  waa  compassed,  and  as  this  old  boat  had  machinery  on  it  woitli 
(80U  or  more,  the  Saint  Francis  Ui  ver  now  bas  an  outfit  that  cannot  ea/eAj 
be  surpassed,  and  still  has  a  balance  of  $268.74  of  the  C4,000  for  tbe 
boat,  which  will  be  utilized  in  purcbastng  new  machinery  when  thetM 
becomes  worn. 

It  should  be  borne  in  mind,  as  indicating  what  may  be  done  by  cloae 
supervision,  that  the  present  boat,  which  is  known  as  the  A.  B.  John- 
son, is  superior  to  the  boats  onlinarily  built  for  |4,000,  cost  less  thas 
three  fourths  as  much,  and  has  alongside  of  her  a  second  boat  for  stor 
age  and  for  transporting  pieces  of  logs,  &c.  to  the  banks  worth  at  Inut 
(l,6(K>,  making  a  total  valuation  of  plant  as  onlinarily  estimated  irf 
$5..')U(),  all  at  an  actual  cost  of  less  than  $4,000.  It  is  believe<l  that  this 
proves  that  it  was  "  most  economical  an^l  advaatageoos  to  the  Goven- 
ment  to  execute  this  work  by  hired  labor  and  by  the  purchase  of  mat^ 
rialino|>en  market."  The  foreman  who  was  to  operate  ber  being  needed 
to  build  a  quarter-boat  at  Porsy  the.  Mo.,  the  boat  after  being  completcJ 
was  laid  up  from  March  10, 1H85,  to  May  3,  1385.  As  soon  as  thisfore- 
mau  was  available  the  outfit  of  the  boat  was  completed,  and  she  left  for 
her  work  May  21,  1885.  From  that  time  to  the  close  of  the  fiscal  year 
she  pulled  190  snags,  cut  653  overhanging  trees. 

Her  manifest  capacity  has  secured  for  her  the  most  hearty  ooopeta- 
tion  experienced  in  this  district.  With  one  exception  the  river  boats 
have  towed  or  will  tow  her  from  position  to  position  without  charge,  and 
the  citizens  of  the  upper  river  maintain  a  pilot  upon  her  at  their  ovu 
expense,  that  the  money  may  go  as  far  as  possible  in  snagging  opera- 
tions. The  present  appropriation  will  be  used  as  judicioosly  as  possiUf 
to  open  a  narrow  channel  as  high  as  Saint  Francis,  Ark. 

To  maintain  and  widen  this  will  require  at  least  (8,000  annoally  fir 
several  years.  There  is  no  river  in  the  State  that  is  moro  worthy  rf 
improvemeutintbeinterestsof  navigatioD.  The  more  study  I  have  givei 
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tbe  stream  and  the  country  th^  more  iotereatins  the  atiidy  becomes,  and 
tbe  iDOreoonvinciDg  the  argntneuts  in  favor  of  oi>eiiing  up  the  river. 
With  no  tranaportation  except  the  wagon,  a  fertile  Bectioii  rapidly  set- 
tling up  between  Lester's  Landing  and  Saint  Francis  nouht  at  ouce  pour 
out  through  this  channel  its  prodiictJii,  aU<ling  many  times  the  sum  re- 
quired for  the  improvements  to  the  material  pros[>erity  of  the  country. 

Whatever  decision  may  be  rendered  as  to  the  desirability  of  further 
ex|H>uditure,  the  river  now  has  a  plant  of  its  own,  |>eculiarty  adapted  to 
its  work,  and  can  tie  care^l  for  at  a  very  small  outlay.  It  would  be  bet- 
ter to  put  the  river  in  excellent  shape  before  the  plant  deteriorates,  and 
it  is  believed  that  after  a  few  years  of  thorough  work  the  river  will 
maiutain  itself.  As  to  future  demands,  the  developDient  ot  the  country 
cau  alone  decide  what  these  will  be.  It  may  be  that  dredging  the  sunk 
lauds  to  bring  the  river  back  to  its  owu  channel  may  be  warranted  iu 
years  to  come,  aud  that  low-water  navigation  may  be  deman<led.  At 
present  the  prospect  is  too  remote  to  devote  time  to  plans  and  estimates 
for  these  improvements. 

Letters  were  sent  several  weeks  prior  to  the  Ist  of  July,  to  several 
parties  interested  in  the  river,  for  statements  of  tlie  commerce,  but  do 
answers  have  been  received,  so  that  the  statistics  as  given  iu  former 
years  are  again  submitted. 

Cotton bates..  08,000 

CottoD-oeed tons.-  15,100. 

Cora liDHlielB..  5,000 

Miscellaueouft  freight tons..  10,UOO 

Money  gtatement. 

Amonnt  appropriated  by  iKt  approved  Julf  5,  1684 |1S,000  00 

July  1,  l)w5,  aiuoant  expended  ilariug  Hxoal  year,  exclusive  of 

ouUtaudiDgliabilitie«Julyl,  IdiM $7,402  56 

Jnly  1,  1885,  oataUndiag  lialtUities V32  10 


July  1,  1S85,  amount  available 3,605  3^ 

C  AmODnttbatcanbeprofltalilyezpendedtiifiMwIyeareiidlngJaiieSO,  18a7     8,000  00 
i  Submitted  in  oompliauce  with  roquireiaentu  of  MCtion  2  of  river  and 
(  _harbor  acts  of  1860  aod  1867. 


EXPBiTSB  ACCOUNT  lUPROVUfO  SAINT  KRANCia    RIVKR,  ARKANBA8,  VOB   TKAB  EMD- 
IMO  JUNK  :KI,  1895. 

Pay-rolls,  labor,  Ac |4>034  83 

Traveling  expeiisea .' 129  88 

SiilwiHtBuue  supplies 413  57 

Gi-uitral  bupplies 90ti  23 

Lumber 512  SI 

Fnel 243  88 

Furniture 13.^,  52 

Ottic*  rent 30  00 

SkiflW iS  55 

Expr«M UO 

Telugrapb  services 24 

buBg-bout  aud  euppliea 1,000  00 
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IMPBOVEMENT  OF  SALINE  HIVER,  ARKANSAS. 

Before  aity  improveiiiftits  were  maile  iu  this  river  its  ebanuel  was  ob- 
structed by  snaf^ii,  lo^s,  (Irtft-piles,  and  overhatigitig  treea,  and  by  shoals. 

Till-,  original  {dau  for  tlie  iniiiroveuient  of  this  rirer  contemplated  tbe 
rendering  of  itn  ctiannel  navigable  as  high  as  practicable  (or  as  com- 
inercf  demanded)  by  tlie  removal  of  snags  and  logs  and  by  cutting  over- 
banging  trees,  and  iben  furtber  improvemeDt  of  tbe  slioals  if  tbe  com- 
merce warranted.  There  was  ex|ieiide<l  upon  this  river  up  to  Jaue  30, 
18S4,  $15,867.18.  Tbi»  bad  given  much  relief  to  navigation,  but  there 
still  remaiued  between  Longview  and  tbe  mouth  many  obstructions  of 
the  classes  named.  During  the  fiscal  year  ending  June  30,  1885, 
$5,074.53  have  been  expiinded.  This  has  practically  cleared  tbe  river 
of  snags,  overhanging  trees,  logs,  and  drift-piles.  My  predecessor, 
Maj.  M.  B.  Adams,  transferred  to  me  1032.82  on  July  3,  188*.  Active 
oi)erations  had  then  been  begun,  and  these  were  continued  without  inter- 
ruption until  December  20, 1885.  The  boat  and  plant  found  od  the  rivw 
was  continued  in  nso  until  the  new  appropdatiou  became  available.  It 
was  then  deemed  more  economical  to  build  anotJier  boat  to  work  with 
it.  This  was  accordingly  done  in  accordance  with  plans  approved  by 
tbe  Obief  of  Engineers,  aud,  as  a  result,  this  outfit  made  a  record  ot 
which  any  band  snag-boat  outfit  ue«d  not  feel  a«bamed.  An  exp«ri- 
ienced  foreman,  who  has  been  in  this  district  six  or  seven  years,  Mr. 
E.  O.  Wiley,  bad  charge  of  this  work,  and  despite  tbe  beat  and  fever 
has  placed  tbe  river  in  most  excellent  condition.  Work  was  snspeuded 
for  lack  of  funds  December  20 ;  a  small  lialance  of  $649.53  being  re- 
served for  tbe  care  of  tbe  property  until  final  action  may  be  taken  on 
tbe  question  of  farther  improvement.  Tbe  report  of  Mr.  Wiley  is 
appended  and  marked  A.  This  gives,  iu  a  concise  form,  the  details 
of  the  work.  I  would  simply  invite  attention  to  the  excellent  record 
of  this  outfit.  During  the  season  1,200  logs  and  snags  were  removed 
Axim  the  stream,  3,985  overbangiug  trees  were  cut  down,  and  1,463 
trees  deadened.  Too  much  praise  cannot  be  given  to  Mr.  Wiley  for 
this  work.  He  bas  been  in  the  district  several  years,  and  I  can  but 
note  that  could  the  appropriations  but  be  made  continaous  on  all  wwkB 
from  beginning  to  completion,  thus  enabling  us  to  retain  experienced 
men,  as  in  this  instance,  it  would  be  a  great  gain  to  the  public  service. 
It  will  be  seen  from  Mr.  Wiley's  report,  also,  that  at  present  there  is  bat 
little  commeice  upon  the  river.  That  this  stream  will  at  some  time  be 
ft  valuable  artery  of  commerce  there  seems  little  room  for  doubt;  but  at 
present  tbe  country  is  not  sufficiently  settled.  It  would  seem  advisalde, 
MOW  that  it  is  pretty  well  cleaned  out,  to  watch  the  result  iu  tbe  way  of 
developing  tbe  country  before  another  appropriation  is  made.  For  a 
year  or  two  tbe  river  will  remain  in  its  present  condition,  and  this  will 
give  time  to  see  whether  it  will  be  improved  by  the  bciats,  and  then 
from  $5,000  to  $6,)K)0  a  year  could  be  profitably  expended  in  securiDg 
an  open  river  as  far  up  as  Driftwood.  The  fact  that  the  railroads  now 
take  tbe  fi-eigbt  is  no  argument  that  the  river  no  longer  is  needed.  With 
ample  facilities  for  water  transportation  this  freight  is  very  likely  largely 
to  return  to  tbe  river,  but  whether  it  doe«  or  not,  sound  public  policy 
requires  that  the  cheaper  modes  of  transport ation  be  placed  within  tiie 
reach  of  producers  wherever  practicable.  While,  therefore,  no  appro- 
priation is  recionnnemled  for  the  year  ending  June  30, 1887,  the  question 
of  further  improvement  is  left  contingent  .upon  the  results  of  the  work 
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lone  80  far.  The  coiutuerce  of  the  river  i8  rejireseiitel  by  1,300  bales 
3f  cottou  and  a  smaller  quantity  of  retarii  freight — this  for  tbe  past 
seaaou. 

Money  statement. 

July  1,  18SJ,  amount  available 8632  m 

Aniouul  aiipropriattilby  act,  approved  July  6,  iee4 5,000  00 

July  1, 1885,  amount  oi]>riide(l  iliiriog fiscal  year,  exclagive  ofout- 

BtanUiuRliabilitieHjuly  1,  1881 #5,074  52 

July  1,  1885, outHtandiug  Imbilities  ...: 10  00 

5,084  52 

July  1,  1885,  amount  availabU 648  30 


BXP«N8a  ACCOUNT  OF  »PPROPRI»TIOS  FOKIHPItuVINO  SAUNK  BIVRR,  ARK4K8AB,  FROM 
JULY  1. 1884,  TO  MAY  31. 1865. 

Services  ot  foramen,  olerki,  »nd  laborers (3,410  93 

SobsiBtuLioa  supplies 741  Oi 

fin  atoning  supplies 215  32 

Hardware 2*1  59 

Stationery  supplies 114  D2 

Hire  of  teams 93  90 

Lumber 67  14 

Freight ■. 45  OQ 

Traveliug  eipensee 73  60 

Office  reut 60  00 

Repairs  to  boiler 3  0O 


5,074  52 


A.~RKPORT  OF  MR.  E.  C.  WILBT. 


Ukitbd  States  Enoinbbr  Officb, 
Utile  Rock,  Ark.,  htoember  31,  IG 


Captain  :  1  have  tbe  honor  to  verv  rcBpectfully  anbmit  the  fallowing  report  of  op- 
iratiouaonthe  workof  improviug  Saline  Kiver,ArKanHiu.  under  my  charge  liom  July  1 
\o  the  close  of  active  work,  December,  20, 1884.     The  fuoda  available  for  this  work  July 


iBuffioient  to  remove  only  the  noret  obatrucliouBtouaTJgationon  that  part  of  the 
siream  beluw  Godfrey's  Landing,  upon  which  there  had  not  been  any  work  done  here- 
tofore, and  is  practically  the  only  part  of  the  straam  in  which  ateamboata  ply.  Thia 
work  was  earned  on  with  the  applmooea  on  hand — a  quartei-boat  with  a  crab  on  the 
bow  used  for  removing  anaKB  ft'in  log" — nuttl  the  receipt  of  yoarletier  of  July  19  in- 
forming me  that  $5,000  adclitioual  had  been  appropriated  for  the  continuation  of 
work  UD  the  Saline  Rivor.  It  was  then  deemed  expedient  to  improve  the  outUtby 
building  a  strong  flal-boat  and  removiug  the  engine  belonging  to  this  work  from 
Fine  Bluff  to  the  river.  The  most  cuQveuient  place  fur  constnictiug  aoch  a  boat  waa 
foand  to  be  about  40  miles  from  the  month  of  the  river  at  a  point  known  as  "  Uoore's 
Old  Mill."    This  waa  also  the  luost  convenleDt  place  fbi  getting  the  engine  to  the 

Authority  for  the  conetruction  of  the  boat  and'  removing  the  engiae  waa  reoeired 
Angus!  23,  and  I  at  once  set  about  the  work  of  Lnilding  it.  Tbe  boat  was  completed 
September  9  at  a  total  coat  of  t3J8.75.  The  engine  waa  put  in  place  aud  everything 
ready  to  resume  active  operationa  September  13.  On  tbe  lath  I  started  up  the  river 
removiug  all  uverhaDgine;  trees,  logs,  and  auaj^  that  endangered  navigation.  It  waa 
soon  fuuud  that  the  new  boat  and  engine  was  jnst  the  thing  needed  fur  efi'ective  work 
OD  this  Htreani,  and  would  enable  mu  to  perform  four  or  five  timea  as  much  work  as  I 
could  have  dona  without  it,  at  no  greater  coat  for  labor  and  with  much  more  satisfac- 
tion lo  every  one  engaged  in  the  work. 

Operations  were  carried  on  as  far  up  the  river  as  Driftwood,  which  point  was  reached 
September  30.  Tbe  nucesBary  work  being  done  at  Driftwood,  on  the  II  th  of  October 
I  dropped  Iho  boats  down  lo  where  tbe  woik-boat  was  conatnicted,  aud  after  taking 
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on  mppliei  moved  OD  down  the  ateftm,  Temoving  M  tbe  Ion,  SDOg*.  And  oTerfamiipig 
trees,  W  the  month  of  the  river.  The  stage  of  w»l«r  w«»  the  lowest  known  tor  muj 
yeant,  inakinc  it  neoessary  to  remove  many  logs  f™m  the  shuals  in  order  t«  grt  Ike 
boats  along  that  otherwise  need  not  have  been  reiouvpd.  Tbe  boats  were  bnnght  up 
the  river  and  all  the  pro|ierty  pnt  in  good  shape  aod  tnrned  over  to  Hf.  8.  W.  God- 
frey, at  Godfrey's  Landing,  December  1W,  1HB4.  During  the  season  there  were  1^ 
logs  and  snags  removed  hvm  the  stream  ;  3,9S&  overbaoginK  trees  were  cnt  down  tai 
destroyed  by  having  all  the  limbs  trimmed  off  and  tbe  tmnks  cut  into  abort  leogilu, 
And  1,4S:<  tives  were  deadened. 

The  stream  in  its  present  eondition  can  he  navigated  with  safety,  at  a  iiiedinm  stigc 
of  water,  hy  boats  with  a  carrying  capacity  of  500  bales  oT  cotton,  as  far  np  as  Ijif 
View,  and  at  a  high  stage  of  water  as  high  np  as  Mount  Elba,  aboat  10  miles  beloir 
where  the  Texas  and  Snint   Lonis  Narrow  Gauge  Railway  crosses  the  river  on  oat 

'nnona  span  of  bridge.     As  to  commerce  on  the  stream  there  ia  very  little  mmi 

mpletiun  nf  the  Little  Bock,  MiiwiS'tippi  River  and  Texas  Railway  to  Warm. 


The  time  that  boats  can  get  up  the  river  being  so  uncertain,  planters  being  a 
to  market  their  crops  as  early  as  possible,  and  the  roads  beins'in  good  condition  k 
bauling,  the  most  of  the  cotton  that  formerly  found  a  market  donu  the  Sabine  Bits 
in  now  hanled  to  the  railroad,  planters  preferring  to  haul  a  long  distance  over  a  jcmd 
road  to  a  short  one  over  roads  in  as  bad  condition  as  they  get  to  be  after  sufEcital 
rain  haa  fallen  to  open  navigation  in  the  river.  Last  season  there  were,  as  neailtM 
I  could  asceriain,  only  l,2001)Bte8  of  cotton. carried  out  of  the  stream.     Tbe  inconiaj 

Up  to  the  time  the  work  closed  this  season  there  had  not  been  a  boat  in  the  stroK 
Some  parties  were  expecting  one  to  come  op  as  far  as  Godfrey's  Landing,  where  tbtn 
are  a  few  hales  of  cotton  awaiting  shipment,  but  no  one  with  whom  I  conversed  ei- 
pected  a  boat  would  go  any  higher  up  the  river  than  Godfrey's  Landing. 

There  will  be  four  or  ftve  flat-boats  loaded  with  staves  run  out  of  the  river  Ha 
winter.  I  am  informed  by  timber  men  that  most  of  tbe  timber  suitable  for  makia; 
into  staves,  oontignotia  to  the  river,  bad  been  Qsed,  and  the^  would  have  to  seek  etv- 
where  for  timber.  Some  raftinguf  pine  aod  cypress  is  carried  on,  but  I  bad  nomeui 
of  ascertaining  how  much,  with  regard  to  future  appropriations,  should  then  lie 
any  made,  I  would  respeutfiilty  suggest  that  tbe  money  be  expended  betwe«i  Drift- 
wood Cut-uff  and  Warren,  in  rfuioving  any  drift  that  may  have  acoomnlated  mi 
trees  that  may  have  fallca  in  along  caving  banks  since  any  work  naa  done  on  ib*i 
part  of  the  stream. 

Very  respectfully,  yonr  obedient  Mrvant, 

E.  C.  WOM. 

Capt.  H.  8.  Tabbr, 

Corpi  of  £nginttrt,  V.  8.  A. 


IHPSOVEMENT  OF  L'AHOUILLE  BITEK,  ABKAN8A8. 

This  river,  like  all  the  Blrenms  in  eastern  and  soDtbeastem  portions  tt 
Arkansas,  before  being  improved  was  obstructed  by  logs,  siiags,  aod 
overbangiug  trees,  and  the  slioals  incideut  to  tbe  accamulatiou  of  siuip 
anil  logs. 

Tbo  originiil  plan  of  improvement,  begun  in  X879,  contemplated  tbe 
removal  of  these  obstacles,  and  up  to  June  30, 1S34,  I13.S50.53  had  \xvb 
expended  with  thiH  object  iu  view,  and  had  bi-eii  so  .jtidiciou.sly  ik-mI 
tbat,  during  tbe  tisoal  years  ending  June  30, 1884~'85,  the  small  bjlanw, 
(3,149.47,  held  to  further  clear  tbe  channel  was  not  drawn  upon.  Then 
beii:intt  to  be  need  of  some  work,  and  during  tbe  year  ending  Jpne  30. 
I8H0,  it  is  proposed  to  use  as  much  of  this  balance  as  may  be  re<|uisiM 
to  meet  the  demands  of  commerce.  Tbia  river  and  tbe  Sainl  Fmnt* 
have  so  niucb  in  common  that  in  preparing  the  outfit  for  tbe  latter  ibt 
■vants  of  tbe  L'Anguille  have  been  kept  in  view,  and  it  is  believed  tliat 
tbe  plant  now  in  use  upon  the  Saint  Francis  can  be  tii<ned  to  excellent 
at'CouDt  under  pro|>er  authority  in  putting  the  L'Anguille  in  goo^i  navi- 
gable condition.    There  will  be  tio  cost  for  transfer,  aud  the  train«l 
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force  of  the  Snint  Francis  can  be  put  in  n-itboat  a  break  and  the  inter- 
est of  commerce  most  tboroagbl.v  cared  for  very  economical ly.  Here- 
totbre  oatflts  have  been  hire<l.  Tbis  district  is  now  well  equipped  with 
plant  and  good  resnlta  mny  be  expected.  From  all  that  I  can  learn  the 
balance  available  is  ample  for  all  present  contiDgeDcies;  therefore  no 
further  appropriation  is  recommended  at  present. 

COHHEBCE. 

Letters  were  sent  several  weeks  prior  to  the  Ist  of  Jnly  to  parties 
interested  in  this  nver,  for  statistics  in  regard  to. the  commerce,  but  no 
answers  have  been  received,  so  that  the  statistics  aa  given  in  tbrmer 
years  is  again  submitted.  "The commerce  is  represented  by  6,000  bales 
of  cotton,  besides  cotton-seed,  hides,"  &c- 

Mon^  statement^ 


The  original  plan  Tor  this  snivey  wasdrawij  bv  mv  predecessor,  Major 
Hiiiidbnry.  His  CBtimate  called  for  $21,000.  Only  «10,UOO  were  appro- 
priuled  by  the  act  approved  Jnly  6,  18S4. 

Major  Handbury'a  pniject  contemplated  the  covering  the  river  with  a 
series  of  triangles,  determining  the  shore-line,  both  at  bigU  and  low 
vater,  the  poHition  of  the  bars  nnd  islands,  the  general  topography  of 
the  valleys  to  the  bluffs  when  Ihese  are  not  too  fHr  from  tlie  river,  the 
<lepth  of  the  wnter,  the  ganging  of  tlie  -water  at  various  points  and 
principal  tributaries,  the  natnre  of  theuoil  nnd  character  of  the  river- 
bed cross  sect  ions  to  be  miule  at  fivijucnt  intervals.  The  slope  to  be 
accnrately  determined  and  all  other  attainable  data  to  be  collected  tbat 
will  bear  upon  the  problem  of  the  permanent  improvement  of  tlie  nav> 
igation  of  the  river.  Though  but  $19,000  had  beeu  at>propriated  it  was 
determined  to  take  the  suaoon  when  the  leaves  w'ere  olf,  select  energetic 
men,  and  undertake  to  carry  out  snbstantially  the  above  project.  Work 
was  begun  in  December  and  successfully  completed  in  April,  and  after 
the  notes  are  worked  up  there  will  be  a  balance  of  (1,1^00  to  $l,5H0 
fiaved  to  this  appropriation. 

Much  creilitisdueMr.  (J,  E.  Taftfor  the  energetic  manner  in  which  he 
pushed  the  workforward.    His  report  will  befound  appended,  marked  A. 

AssistiiOts  were  at  work  completing  the  maps  at  the  close  of  the 
present  fiscal  year. 

As  noted  elsewhere,  this  survey  completes  the  survey  of  the  Arkansas 
Biver,  for  the  entire  navigable  reaob.  In  the  case  in  hand,  in  wbin,i  the 
snrvey  extends  from  Little  Kouk  to  the  month,  it  will  be  possible  with  the 
funds  available  to  put  the  maps  in  sha[>e  tor  ready  reference  after  the 
manner  of  similar  maps  of  the  Missouri  Uiver.  In  the  case  of  the  S.  T. 
Abert  survey  of  186i),  from  Little  liock  to  Fort  Giusou,  and  the  survey 
completed  this  season,  from  Fort  Gibson  to  Wichita,  Kaus.,  it  will  require 
101  B 
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about  $1,600  to  pat  tbem  in  this  stiape,  they  now  being  in  large  she^ 
upon  heavy  p»per.  It  ih  revoininen<)ed  that  the  balance  remainiDg  aSUx 
the  maps  under  this  head  are  completetl  be  made  available  for  this  work, 
and  that  a  8)>ecial  approprialion  bemade  for  the  balance.  Every  effort 
has  been  made  to  get  the  maps  forward,  but  as  they  are  only  completed 
for  the  lower  portion  of  tliia  survey  plans  uf  improvement  are  snbmitud 
for  a  few  miles  in  a  tyjiical  way  only,  complete  plans  to  be  submitted 
as  rdpidly  iis  the  forwardness  of  the  map  will  a<lmit,  and  as  the)'  may  be 
desired.  The  works  are  not  definitely  located, as,  from  tbeuatnreof  the 
stream,  which  is  ever  shitting  its  channel,  this  sbonld  only  be  done  «hen 
the  works  are  to  be  put  in.  These  maps  are  rather  historical  than  likdy 
to  give  anideaof  the  real  boundaries  of  bars,  islands,  and  bankit  for  any 
length  of  time.  !New  surveys  will  be  required  as  thu  works  go  dowo. 
This  survey  will  enable  the  engineer  to  see  what  the  river  bas  been  do- 
ing in  the  interim,  often  a  very  desirable  bit  of  informatioD  in  dealing 
with  alluvial  streams. 

All  the  det;iiU  of  this  survey  are  so  well  set  forth  in  the  report  of 
Mr.  Charles  E.  Taft,  assistant  engineer  in  charge,  that  it  is  only  neces- 
sary to  refer  to  them  here.  The  maps  will  be  forwarded  as  soon  aspn- 
pared.  There  is  forwarded  herewith  one  reduced  copy  of  the  field 
charts,  which  is  used  to  illnslrate  not  only  the  form  in  which  the  nwps 
will  be  ultimately  forwarded,  but  aleo  how  it  is  proposed  to  impran 
tbe  river.  There  is  also  forwarded  a  tracing  of  the  full-sized  heavy  pa- 
'  per  sheets  showing  tbe  typical  works  in  plan.  A  section  of  the  shMt 
only  is  traced.  It  should  be  borne  in  mind  that  in  this  particular  in- 
stance the  maxis  forwarded  show  how  this  reach  was  to  be  improved 
July  1, 1885.  It  is  necesaarj'  to  state  this  distinctly,  inasmuch  as  while 
the  methods  would  be  theisame  after  another  heavy  rise,  the  exact  lo- 
cation of  the  works  might  be  radically  changed  and  can  only  be  located 
for'each  particular  reach  by  asurvey  immediately  preceding  tbeerection 
of  tbe  works.  This  being  an  allavial  stream,  the  reasons  fur  making 
this  reservation  are  too  well  known  to  require  enumeration  here. 

PLAN  OP  IMPBOTBMBHT. 

It  is  always  more  desirable  and  satisfactory  Id  every  way  to  tbe  engi- 
neers who  (trepare  plans  and  give  estimates  to  have  the  oecessary  pre- 
liminary data  all  before  tbem.  There  are  cases,  however,  in  wbicb  tbe 
IntercHta  involved  are  such  that  to  wait  for  the  preparation  of  such  diM* 
results  in  so  much  loss  or  disadvantage  that  it  becomes  necessary  t» 
select  certain  parts  ofsuch  data  known  to  be  complete,  and  alsotypital 
of  the  whole  eventually  to  bo  prepared,  and  having  drawn  plans  and 
prepared  estimates  fur  this,  to  make  a  mure  or  less  accurate  ftirecast  of 
vhat  the  total  adaouot  will  be.  In  the  ease  in  hand  it  will  t>e  a  month  or 
more  before  all  the  data  secured  by  the  survey  will  be  in  slMpe  to  tw 
used  in  preparing  plans  and  estimates.  For  a  long  i>eno4l  teui|>orarT 
expedients,  involving  large  outlay,  have  been  resorted  to  in  oniirto 
tide  the  river  along  until  plans  could  be  pn-jmred  for  its  permanent  im- 
provement. It  would  seem  binding  on  this  office,  tberetore,  to  mike 
strenuous  efforts  to  prepare  phuis  ai>d  estimates  at  tbe  earliest  moment 
practicable.  The  above  con  si  derations  have  led  to  the  preiiaratiouof 
the  following  plans  during  a  busy  oeason,  when,  under  ordinary  (-irrnia- 
stances,  their  preparation  would  not  have  been  undertaken  Tbe  ]>1m 
of  improvement,  as  set  forth  herein,  contemplates  a  channel  at  lt4»t 
200  feet  wide  and  6  feet  dee[>  at  low  water,  or  the  zero  of  tbe  Sipisl- 
Service  gauge  at  Little  Itock,  Ark,,  from  Little  Uock  to  the  MississipF' 
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Bivervia  the  White  River  Oat-off.  The  low  water  taken  in  this  instance 
probably  occnrs  only  oiiec  in  twenty  years,  the  average  low  water  being 
probubly  at  least  2  feet  higher.  >  Plans  and  estiinatea  cannot  be  given 
at  present  for  the  upper  portion  of  the  river,  for  the  reason  that  the 
maps  are  rot  aufBciently  completed.  These  have  l>een  prepared  by  extra 
effort  in  a  very  busy  season,  and  the  right  is  reserved  to  modify  them 
within  certain  limits  if  farther  study  develops  the  necessity  or  desira- 
bility of  so  doing. 

The  methods  adopted  are  those  ased  upon  the  Mississippi  River  for 
contracting  the  channel,  and  consisting  of  primary  and  secondary  hur- 
dles, so  placed  as  to  cause  t^posits  and  eventnally  contract  the  low- 
water  chauuel.  These  are  to  t>e  built  to  a  height  of  IC  feet  above 
mean  low  water,  and  to  be  in  every  respect  similar  to  those  used  at 
Twin  Hollows,  and  at  Horse-Tail  Bar  on  the  Mississippi  River.  One 
of  the  worst  reaches  of  the  river  is  shown  on  Plate  I.  The  positions  of 
the  hurdles  are  shown  therein  as  they  would  be  built  to-day.  Similar 
studies  have  been  made  of  all  the  other  reaches,  and  fl-om  these  studies 
it  is  estimated  that  to  improve  the  river  upon  this  plan  from  the  Missis- 
sippi River  to  Troy  Landing,  IS  miles  below  Little  Bock,  will  require 
172,700  feet  primary  hurdles,  which,  at  «8  per  foot,  will  cost  tl,38l,6O0 ; 
14S,55U  feet  secondary  hurdles,  which,  at  9G  per  foot,  will  cost  t$73,300.. 
The  soundings  from  Little  Bock  to  Troy  Landing  not  being  plotted,. 
this  reach  cannot  be  so  well  estimated  for,  but  it  may  be  safely  put  at 
•283,644. 

This  -makes  a  grand  total  of  $2,B3S,5U.  Of  this  it  is  estimated  that, 
f  250,000  can  be  profitably  expended  during  the  fiscal  year  ending  Juna 
30, 1887. 

BU.F8,  XTO. 

There  are  three  tracings  accompanying  this  report. 

One  shows  upon  aredaced  scale  the  work  already  completed  npoo  two 
of  the  large  sheets  of  the  survey,  and  also  shows  the  position  of  the 
proposed  works  of  improvement.    It  is  marked  Plate  II. 

Another  tracing,  marked  Plate  I,  is  an  exact  copy  of  a  portion  of  one 
of  the  field  maps,  and  shows  more  clearly  the  position  of  the  proposed 
works. 

Plate  III  shows  the  details  of  the  hurdles. 

So  far  OB  I  can  learn,  the  heaviest  packets  designed  for  the  river  trade 
draw  but  5  feet  of  water.  Six  feet  would  therefore  seem  to  be  ample 
depth  to  provide. 

It  is  believed  that  when  the  works  are  actually  erected  they  will  uot 
need  to  he  extended  as  far  as  laid  down,  as  observation  has  shown  that 
under  favorable  conditions  it  i^  possible  to  extend  a  bar  in  this  river 
well  below  the  works.  In  preparing  estimates,  however,  it  was  deemed 
best  to  provide  for  the  extreme  cases,  where  it  is  necessary  to  erect 
works  almost  as  far  as  the  deposit  is  desired. 

Money  statement. 

AmoDDt  Bppropriat«d  b;  set  approved  July  5,  18M4 , $19,000  00 

July  I,  ia85,  amouDt  expended  during  ftscal  year,  exclusive  of 

oaUtanding  liabilities  Jnly  1,  leh3 $lT,0fi9  39 

Jnly  1,  10%,  oatatanding  liabilities H^-i  50 

17,361  79 

Jnly  1, 1885,  amouot  available .',,      1,638  21 

AmoDDt  (estimated)  required  for  completion  of  esistiDir  protect 500  00 

Amonnttbiitcaa  be  profitably  expended  in  fiscal  yeareDdinKJuneSO,  1887  2!>0,000  00 
Submitted  in  compliance  with  requiremeDts  of  oection  x  of  river  and 
barboc  acte  of  1H66  and  1867. 
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EXPENSE  ACCOUNT  VOR  8DEVBT  OV  ARKANSAS   RIVER,  ARKANSAS,  FROM   UTTI^  ROCK 
TO  ITS  UOIITU. 

Pay-rolle,  labor,  &c t>S,lTH7S 

8ub»i8teDC6eiipiiliea 1,961  06 

InRtruiBenU iiTiSO 

Offlce-rent 30  00 

Freight  and  PxpreM IS  65 

QeoRral  supplies iSt  07 

Fuel ^ 213  61 

Furniture 481  84 

Orsiiite  and  atone  posts , 64  75 

Lumber 476  66 

Travel]  oj;  expenses tflU 

TelesrH))b  service ,.,,?. 1  24 

SkiflH,  yawls,  and  oais 890  38 

Btatioaery !0»  M 

Total l7,0Jei9 


E.    TATT,  ASSISTANT  ENQINEBR. 

Little  Sock,  Ark.,  June  1,  1889. 


Captain  :  I  have  the  honor  to  « 


Z 


a  portion  of  the  ni 

tnk^n,  coverintt  the  triangulstion  snd  share  lines,  were  plotted  in  the  field,  as  tbovi 
by  the  vbsrts  suhniitled.  Tonoj^aphical  details  were  not  filled  in  for  lack  of  tina. 
Tlie  volume  ot*  the  river  is  ilivided,  in  an  ordinary  sts^of  water,  at  the  Wbjte  Biru 
Cut-off,  one  portion  going  tbrougli  tLucut-olTand  \t'liite  Kiver,  the  olber  throu);hiha 
old  outlet  of  the  Arkansas  to  jaiu  the  UisiiiMiiiipi.  The  snrvey  wss  carried  by  butt 
rontce,  and  niouumentsestabhiihcd  at  the  points  of  junction  with  the  HisBiaaippL 

OBOANIZATION   OP  THE   SURVEY. 

The  survp;  was  orgauized  tn  Little  Rock  in  Decnmber,  1881,  under  the  immeiliita 
suiiervieion  of  the  Uuitrd  Stales  Engineer  office,  the  working  force  consist iug  of  ten 
assistMnt  engineers  and  thirty-seven  uieu.  The  quarter-boat  LiKette  was  coiutncied 
expn-Kslv  for  the  iiso  of  this  party,  aii<l  wnstitled  wittineci^ssaryconveuienoestoauk« 
it  a  coniiiirtablo  liviiii;  place  .luring  the  sur\cy.  It  proved  rathT  too  Btnall  afiec  tb« 
warm  wealherset  in,  hut  propM  attention  to  sanitary  messureB  kept  the  iiarty  in  good 
health  tliriinghout  the  entire  stirvey.  A  yawl  for  the  use  of  the  sounding  party,  ud 
four  skiffs  forihe  other  parties,  were  furnished  with  the  outfit. 

A  flat-boat  that  bad  been  useil  in  the  survey  of  the  upper  river  was  ,tnmed  over  to 
this  survey  for  use  as  a  slore-boat.  Tliia  boat  was  lost  on  the  3(lth  of  Jaunary  bj 
fonnili'ring,  while  inseouiely  fastened,  aud  was  ctuiibcd  bj  the  drift  mntiing  in  pril 
lulities  during  A  high  riHeof  tlie  river.  At  the  eanio  time  nere  lost  three  Ai^ 
vawl,  and  u  quantity  of  the  stores  kept  on  the  flat-boat.  The  surrey  was  put  in 
rliarge  on  the  2d  of  Jannsry,  liirSi,  aud  new  oiittil  of  skiffs  furnished,  togetb«t 
wiih  necescarj  stures  t"  replace  thoBe  lost. 

The  transit  lines  of  the  survey  had  been  wlvanced  as  far  as  Fourche  Bayou,  aboat 
14  niiles  from  Little  Rock,  when  the  loss  of  the  l>oala  aud  stores  occurred.  It  «■• 
immediately  iliscovered,  upon  my  assumiug  charge,  that  the  survey  could  not  be»d- 
vanced,  from  the  fact  that  several  of  the  trcan^ulstion  stations  that  had  not  bwa 
occupied  bad  hei-n  washed  away  by  the  some  high  water  that  had  wrecked  the  bmts. 
ll  was  tlitrefore  necennnry  eilber  to  do  the  work  all  over  agaiu  or  commence  wbere 
we  were  aud  connect  the  old  work  with  the  new.  The  latter  plan  wait  derided  upM, 
as  it  woilld  save  much  time.  A  carefully-measured  bai*e  was  put  in  near  Troy  Land- 
ing, and  from  Ibis  a  series  of  triangles  develui>ed  to  t,be  stations  of  the  earlier  wuck 
tliat  had  nut  bpeu  disturbeil.  In  onler  to  acconiplisb  this,  8  miles  of  the  river  had  to 
be  retraced.  The  enils  of  the  base  line  were  marked  by  permanent  stone  moDaoimti, 
with  theinitialH  "U.S."  cut  iu  them. 

OliservfttiouB  for  latitude  and  azimuth  were  taken  at  this  new  base,  which  was  slw 
a  voriticHtion  of  the  tirsl  one  pnt  in  at  Argents,  opposite  Little  Ruck.  From  lliii 
new  base  ibe  survey  was  a<lvnuced  aa  rapidly  as  possible  to  its  completion,  biUwU 
further  serious  accident  or  hindrance,  other  than  is  encountered  by  all  similar  «vik 
in  au  uusettied  and  timbered  country. 
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HETBOD  OT   §URVKY. 

The  freiierAl  achenieof  the  snrvoy,  its  nntlinni  in  an  order  from  Ihe  Eueineer  oFBce, 
■wan  a  t  Hang  illation  enibrariDg  the  river.  A  tinntiit  part;  on  either  bflnk  Di^aDdKred 
thn  ohtire  ami  tied  their  lines  to  the  triaticnliition  HtalionH  as  they  csnie  to  them. 
Tbey  also  net  out  and  locHledsonndinK  HagHat  cunveaient  distauceHtbr  the  use  of  the 
soiiiidiDg  party,  aud  noted  the  t<ip<igr;iphy  near  the  shore. 

Com  passmen,  uiie  on  either  bank,  tuok  the  lopogruph.r  back  fVomthe  river,  enbruc- 
ing  an  urea  of  2  milrH  from  the  Iraiidit  litieii,  tying  thfir  lines  to  the  Tf|;nlar  transit 
Bt»lions.  The  soundings  were  made  in  rout iun oils  sertions  by  traveniing  lie  river 
from  side  to  side.  The  positioiiB  of  the  lioat  were  loraled  by  intersection,  two  ob- 
aervera  at  difi'erent  stations  readiDe  the  angles  n  ilh  sextants  at  a-gi%-en  aifEni'l.  1" 
alt  nieasnrenients  the  stadia  was  iJHed,  fxrvjitiui;  the  triangolation  work.  Care  wm 
taken  to  fri'qnently  test  the  adJnstmt-Dt  of  ibe  wires  by  eompariiiR  the  stadia  dia- 
taiires  with  (he  stations  of  a  check  line  iiieasnnd  with  the  steel  tape,  nud  also  by  dis- 
tances between  triangnldtion  stations.  Levt-ls  wen- carried  on  lioth  sidesof  the  river, 
atnrting  from  ft  conimon  datum  ar  Little  Rock.  The  dnties  of  the  levelera  were  to 
take  tlie  elevation  of  the  water  at  every  HoimdiTJK  tiag  where  practicable,  ami  the 
height  of  (he  bank,  to  eslablisb  the  iuro  of  the  gange  w^ierever  the  (jnaner-bnat  was 
located,  and  to  luahe  bench  marks  at  dfMances  of  about  1  mile  apart.  Tbi-ir  work 
was  checked  bv  reciprocal  leveling,  and  agreed  very  closely  at  the  linal  test  undo  at 
the  moiiib.j.f  the  river. 

The  Biinniling  party,  besides  the  re^nlar  dntyofriveTSOutidinir,  examined  the  chao- 
nels  of  obi  rivers  that  comniunicutml  with  the  main  river,  and  t^ey  also  took  observa- 
tions at  difterent  points  for  BBtimating  the  discharge,  nsiiiga  snrfaoe-float  for  velocity. 

In  setting  out  the  triangiilationM  stations,  the  rule  was  to  make  the  trianfjlos  as 
■well  proportioned  as  possible,  iisinH  no  anfFleH  less  than  forty  degrees!  bnt  In  many 
cases  it  wiis  necemary  to  di)ire)(anl  this  rule,  in  order  1o  formartl  the  work  through 
narrow  portions  of  the  river,  or  where  dense  Cottonwood  growth  on  the  bars  or  heavy 
forest  trees  and  masses  of  vines  would  have  delayed  the  snrvey  fordnys  a  it  ailing  the 
cnlting  out  of  lanes  through  them.  In  the  triangnlation  work  every  angle  was  meas- 
nrad  separatelv,  and  six  pointings  were  maile  at  every  angle.  The  notes  were  all  re- 
duced in  the  field. 

The  linal  test  of  the  triangutalion  work  obtained  by  cotuparing  the  calculated 
length  of  aside  of  the  last  triiingle  and  the  measured  length  ot  the  same  sid"  was  of 
a  charaetM  thiit  proved  t  ha.  no  ituporiaiit  error  had  been  made  in  the  readings.  The 
actiLul  difference  found  bi-nveeu  tlin  calculated  and  nie^iauroil  aide  was  12  feet,  after 
running  lati  miles  from  the  base. 


The  country  through  which  the  river  passes  is  flat  and  nniform  in  character  for 
nenrlv  the  Ahole  dislanee  from  Little  Ruck  to  the  Mississippi.  The  high  gmnnd  is 
left  at  Lirtle  Itock,  and  is  not  met  with  agaiti  until  at  Red  Uliilf,  and  White  Dlut)',  and 
again  at  Pine  Blnff  a  spur  of  the  higher  gionnd  reaches  out  into  the  delta  and  con- 
fines the  river  on  one  side.  The  banks  of  the  river  range  tWini  5  to  aS  feet  in  height 
above  Ihe  ordinary  stage  of  water,  the  average  being  about  15  Tuft. 

The  highest  point  of  laud  along  the  river  wainiot  at  White  RliilF,  107  feet  above  Ihe 
water-Biirfiice  ill  the  stage  we  found  it.  This  waiou  the  blutl'side  of  the  river.  The 
opposite  shore  is  flat  and  low.  The  elevatiniis  of  the  bank  nt  various  points  along 
the  river  are  given  in  the  table  of  distances  accompanying  this  report.  The  soil  is 
generally  a  rich  snudy  luum  inlhenpper  part  of  the  river.  Further  down  is  seen  more 
of  the  clay  loam  known  as ''  bockshot."  a  rich  soil  hut  requiring  partieiilarcare  in  its 
prejiaration  for  a  crop,  and  taking  its  eommon  name  from  the  peculiar  manner  in 
which  it  breaks  np  uuiler  the  inHneuce  of  the  atmosphere.,  t'nrtber  down  tho  river 
are  found  the  formntioiiK  of  n'eent  deposits,  wilh  a  auluiiiil  ot  the  tuni;h  stony  clay 
seenfiirming  the  hills  of  Red  Blnlf  and  White  Blutf. 

At  Arkansas  Post  and  again  at  the  Indian  Mounds  the  grand  prairie  approaches 
uearly  lo  the  river.  The  soil  is  everywhere  exiremely  fertile,  raising  fhie  cn>ps'of 
cotton  or  corn,  excepting  in  the  graud  prairie,  which  is  only  good  for  grazing  pur- 
poees.  The  past  record  of  the  farming  section  liordering  the' Arkansas  is  that  of  one 
of  the  Iiest  lo  lie  foun<t  for  southern  staples.  It  still  maintains  that  character  in  the 
upper  part  of  Ihe  river  and  wherever  the  levees  are  well  kept ;  bnt  in  recent  years 
the  river  has  been  allowed  to  have  its  own  way  to  such  an  extent  in  Ihe  section  of 
conntry  in  the  lower  part  and  near  the  month,  that  many  line  tilantatious  are  giving 
over  to  the  rank  growth  of  weeds  and  vines  that  very  soon  cover  neglected  clear- 
ings in  that  rich  soil.  There  iscomparatively  little  of  the  country  bordering  the  river 
that  is  not  eubject  to  overflow,  neoessitating  constant  care  of  the  levees.  Some  land 
is  cultivated  at  risk  of  overflow,  and  if  the  year  is  favorable  a  good  crop  is  the 
result;  but  an  uuusnally  high  rise,  or  an  nnseasonable  one,  will  render  futile  the 
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Ikborof  the  planter.  This  !■  greatly  dns  to  the  shape  of  theooDntrrbickfioBlb 
rirer,  aa  it  slopna  dowa  in  recvdin;^  from  the  ahore,  makiag  depreatdom  in  wbid 
the  water  can  stand  to  farm  maraht-a  if  allowed  to  enter,  and  ooDTerting  the  eotnKi 
for  m ilea  iato  a  vast  Bwamp.  The  immediate  banka  of  the  river  hare  ttiefomtf 
leveea  in  many  placea  and  for  long  dialances,  being  lidgea  heaped  up  t(y  itfoia 
from  BnccesaiTe  OTerflowa.  If  thia  condition  of  anbrnereenee  irere  of  long  Mvtiu 
ancr,  the  land  ironld  be  untillable  and  the  conotry  nninnabi table.  Fortnoatrli,  Ik 
floodH  aooQ  aubaide  from  the  natural  effect  of  the  alope  of  the  riTer-bed;  but  tliatl 
a  large  area  near  the  month  where  the  river  not  only  ponra  iui  own  voIddh  ovnlb 
baukH,  but  those  also  oftlie  White  and  Hiaaiaaippi  are  added  to  iL  The  tfaM,Tta 
eoiuhineil,  make  a  flood  that  will  at  tiinea  atand  so  long  that  ita  effect  Uaeeclndt 
rootli-te  that  certain  kinds  of  treea  have  thrown  oat  from  their  tronks  at  tdiitutt 
of  6  to  S  feet  from  tbe  ground,  while  covered  at  that  height  with  water  forntb 
These  rootlets  bang  down  like  bunches  of  mosa  in  the  dry  aeaaon,  presenting  ■■  ^ 
appearance.  A  good  levi«  once  protected  tbe  plantations  in  the  loweinnr.  ui 
they  eave  to  commerce  thoDsanda  of  bales  of  cotton  every  jear,  where  now  there  iia 
piodnction.  This  eectioii  of  the  country  ia  fast  reverting  to  Uie  wUdemeM  fnaa 
•abjection  to  the  river,  which  ia  like  an  nutamed  animal  without  check  orbindnia 
to  ita  love  of  destniction. 

Tbe  lower  oomitTf  is,  however,  sobjeot  to  malarial  poison,  and  although  tbe  luli 
•o  rich  and  fertile,  it  is  really  unfit  for  living  in  without  the  long  pnMwaa  ofaedi* 
titation  only  possible  to  tbe  native.  The  negro  race  seem  to  luxuriate  thaiv,  S^ 
DO  aerioas  enecta  from  malaria,  and  tbey  are  tbe  onlv  people  that  could  doaropfii 
wild  land.  There  Is  mnch  valaable  timber  along  the  river,  represented  byMiol 
Tarietirs  of  oak,  pine,  ash.  cypress,  holly,  pecan,  gum,  and  many  others.  The  ma- 
gum,  of  which  tiiere  ia  an  ineihauatible  store,  is  Jnat  beginning  to  find  favor  vitliiA 
net-makera,  replacing  black  walnut.  Bad  at  no  diatant  day  will  be  in  demand.  Ik 
•apply  of  timber  of  all  kinds  is  Tecy  great,  not  ao  much  attention  having  been  fat* 
getting  it  out  for  ehipnient  in  recent  years.     Cotton  bring  tbe  dependeneaof^ 

Elantera,  it  is  of  all  crops  the  eesicet  to  convert  intoc^ah,  and  tbe  whole  eitnli 
ottom,  excepting  the  prairie  section,  is  the  best  of  cotton  land  when  cleawi  i 
needs  only  proper  safegnardsaguinattbe  encroachmenteof  the  river  lomakttf* 
extent  of  country  Gt  for  tbe  efttlera  that  can  raise  cotton  and  safe  forplantta* 
make  the  land  ready  for  crops  at  stated  periods,  knowJDg  that  theii  labor  msf  MM 
nentralized  at  any  moment  by  the  river. 


The  contoDi  of  the  river  ia  a  aucceaaion  of  great  bends  or  carvea.somelinmHn- 
verse  curvFH,  but  generally  unitrd  by  tangents.  The  action  of  tbe  river  iatai' 
these  bends  at  the  turn,  making  them  after  a  time  into  the  form  of  loops,  and  ie  l'' 
end  cutting  thniush  the  narrow  neck  of  the  loop  to  forma  cut^jfT,  throaghxbichik 
current  pnaoea  with  the  increased  velocily  imparted  to  it  by  leeaening  ihe  duttW 
without  changing  the  fall.  Tbe  old  bend  or  loop  thna  cut  off  ia  gradnally  toonV^ 
into  a  lake  as  its  t^nlrancee  become  filled  up  with  sand,  and  it  ia  known  hid  '^ 
river.  Tbe  cut-off  thus  formed,  by  giving  increased  velocity  to  the  river  cnrreBt.«a- 
meuces  immediately  tbe  formation  of  another  bend  below  its  new  month,  nr  chupf 
the  form  of  the  one  already  existing,  by  cutting  ihe  bank  against  which  it  it  ib"*^ 
with  new  force  and  in  a  new  direction,  breaking  itdown  more  or  leee  rapidly,  dept^ 
lug  upon  tbe  volume  of  water  that  eachaucceesive  rise  brings  down. 

It  is  the  varying  velncitv  of  tbe  current  that  gives  it  such  power  to  ehsnf  '■' 
shape  of  the  banks.  From  Little  Rook  to  the  White  Biver  Cut-off  there  »niiJW 
great  bfiids,  of  which  there  are  ten  that  have  been  changed  to  the  form  of  loops.*" 
three  of  these  loops  will  by  tbe  natural  action  of  the  current  becutoffn-ittisih 
near  future,  iinlessmeana  are  taken  to  divert  the  direct  force  of  the  current  i«»jW 
the  cavini;  banka. 

From  t4ie  White  River  Cut-off  bo  the  Misnisaippi  by  theold  channelof  thaArbv* 
there  are  seven  bends  in  tbe  distance  of  15  miles.  None  of  these  have  taken  tbe  14 
form,  but  there  is  one  very  aliarp  bend  that  will,  witbout  doubt,  soon  chanin  t"'" 
ahape.  or  he  worn  away  until  tbe  point  of  the  torn  is  rounded  into  an  easier  on* 
The  White  RiverCnt-off  has  four  Hhnrp  bends  id  tbe  dialance  of  Smites.  Tbcn"' 
bete  ia  evidently  of  very  tenacious  mnterial,  or  it  would  have  been  won  ii** 
atraight  channel  louc  ago.  In  that  portion  of  White  River  through  which  ibe^ 
kansas  sends  part  of  ita  volume  to  tbe  Mis^iwiippi  there  are  five  bends  from  tbef* 
off,  noneof  them  in  tbe  loop  shape.  The  bnuks  are  of  the  same  luaieriili''' 
ont-off,  and  although  tbey  are  caving  to  a  oertaiu  extent,  atid  the  river  doaec^ 
its  ahape,  yet  it  ia  not  subject  to  the  itudrlen  and  detractive  changes  that  mtA  U* 
Arkans^ie.  The  old  channel  of  the  Arkansas  is  also  more  stable  than  tbe  msiii  li" 
Tliia  may  result  from  the  fact  that  its  banks  are  not  conBtaotly  worn  by  theAilIM" 
of  the  powerful  onraent,  as  part  of  it  goes  through  the  cut-off. 
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The  bftiikaof  the  rivBr  are  everywhere  eubject  to  erosion  under  the  action  of  the 
wtient,  and  are  known  ai  caviog ;  at  eome  plocea  tbey  ere  tesa  lUble  to  break  down 
th»a  olhera ;  the  toD)[h  clay  iceistB  for  a  time,  but  yields  at  last  vhen  tbe  Aill  force 
of  the  current  iB  directed  asainBt  it  and  maintained  foi  a  Dumber  of  rigeH.  The  sjnk- 
iiifc  of  drift  ^nd  the  depositTon  of  Mdlment,  as  in  ail  rivets,  forms  ban  which  ore  liable 
-to  be  changed  by  the  oarrent,  or  which  deflect  the  carreut,  makioK  cliaoees  in  the 
navigable  channel. 

Snan  collect  in  the  channel  and  render  navigation  daogerone  if  not  removed.  At  ' 
«very  l>end  in  the  river  there  ie  an  eddy  produced  behind  the  point  around  which  the 
river  is  moving:  in  this  slack  water  is  depoRited  a  certain  amount  of  tbe  sfdiment 
beld  in  Bnapfnsion,  and  a  bar  is  gradually  bnilt  np,  while  on  the  opposite  shure  the 
current  has  full  sweep,  and  make*  a  cnvtog  bank ;  these  are  the  cnaricteriaiics  of 
every  tnm  in  the  river — a  bar  fronted  by  a  caving  bank.  Tbe  bar  is  eradnally  over- 
spread with  a  growth  of  cntt<inwood  or  willow,  and  is  built  ont  into  toe  river,  as  the 
"olher  bank  ia  cnt  away.  In  the  reaches  or  langeota  between  tbe  bends,  the  eddies 
Mid  cross- en rrpnta  produce  bars  in  the  river  that  grow  iDto  islands  or  are  abifled  In 
position  according  to  the  action  of  the  current- 

The  volnioe  of  the  river  changes  very  suddenly  in  every  rise,  and  changes  are  pro- 
duced in  the  shape  of  the  ban  aud  caving  backs  by  every  flood  that  passes.  During 
the  survey  the  river  was  never  at  a  stand  for  twenty-four  boars  at  a  time.  The 
gauge  would  show  it  either  risinK  or  falliug  every  day.    The  continual  reading  of  the 

Snge  kept  at  the  qnarter-boat  shows  tbat  tbe  total  fall  exceeded  the  total  nse  by  9 
it  during  the  three  months  the  boat  wa«  niovipg  from  Troy  Landing  to  tbe  Mls- 

aiaatppi.     The  position  of  the  boat  was  frequently  changed  as  tbe  « ' ' 

work  demanded,  and  onr  records  were  made  wherever  tied  ap. 


the  river  at  the  Mississippi  by  tbe  old  cbanDcl  is  96,^1  feet  as  xlveu  by  the  levelera. 
This  reduced  to  low-water  plane  by  reference  to  the  gauges  at  Little  Rock  and  the 
mouth  of  the  river  shows  a  fall  of  115.70  feet.  Tbe  distance  is  176.4  miles  by  the  shore 
line,  showing  au  average  fall  of  0.656  of  a  foot  per  mile.  Thisslope  is  not  nuiform, 
however,  as  shown  in  the  accompanying  table  of  distances,  but  It  is  nowhere  so 
great  as  to  produce  rapids  or  a  current  too  strong  for  navigation.  In  the  lower  part 
of  tbe  river  tbe  cnrrent-is  sometimes  npntraliied  by  a  high  rise  in  the  Mississippi  and 
White  rivers  as  far  back  as  Auburn.  Tbe  corrected  elevations  to  obtain  the  slope  in 
the  accompanying  table  were  made  by  changing  the  levelers'  notes  taken  at  specified 
dates  by  the  amount  of  oscillation  In  the  river-surface  during  those  dates,  as  indicated 
by  the  qnarter-Viat  gange. 

Gauge  records  were  kept  during  tbe  progress  of  the  snrvey  at  Little  Rock  and  Fine 
Bliilf,  and  we  make  use  of  the  records  of  the  established  Mississippi  gange  located  at 
the  monih  of  White  River  by  referring  its  zero  td  our  datum. 

The  differpnce  in  elevation  between  the  zero  of  the  Mississippi  gauge  aud  that  of 
Little  Rock  is  115.7  feet,  ir  tbe  first  has  been  established  with  reference  to  the  Ga\t, 
we  can  at  once  obtain  the  elevation  of  Little  Ruck  above  tide-water.  This  eleva- 
tion is  Riven  by  railroad  surveys  aa  2ib  feet. 

The  data  for  comparing  these  Qgures  with  the  Mississippi  have  not  been  obtained. 
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Named  of  plac«  and  Undlnga. 
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as:;:::::;:-: 
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In  mnkiliK  tli«  uorrei:ti<mii  for  HonndiDt;)!  roqninxl  from  the  ndoillntioiiM  «f  tlie  li^ft 
I'hito  the  work  was  k">i<):  "'<  t'x'  f!oi'(!<'  ^t  Littl'-  Kiwk  is  iHken  aH  a  Ntmiilanl,  and 
sll  BiiunillliKa  referreil  to  an  pijiiivuli^ul  madiii):  for  that  Knnjte  at  the  i)at«  thi-.v  wttf 
taken,  the  HtaniUril  reftrouec  liuiD)!  a  iiiiilille  (ttHKf  of  13  fi-et.  The  ilitfirenre  iii  rle- 
Tatioii  for  eHtaliltbliiiiG  tbu  local  ^aiLfirs  are  olitaiiitd  by  multiplyiii);  tlie  dMtaucc  id 
miii'B  from  Little  Kork  l>y  lUe  bIuiw  of  the  river  per  mile. 

The  ri'BiiltH  uf  the  ilinchiirEe  iiitaBurenipnln  vary  jireatly,  aa  the .nbsen-st ions  vm 
made  ut  ililferent  Majie!!  of  water.  TJiat  taken  at  Llltie  Roek  t>howH  a  il'iNchaTRrrf 
1111,413  ciiliic  feet  per  Becoiid.  It  was  iiinile  at  a  niiKleraleiy  high  Hta^e,  the  ^auice- 
leurliMK  l^l  feel  nn  a  scale  of  9C  feet  for  very  hij^h  wntev.  One  taken  at  Station  Si 
given  Tl>,2S'J  cilliic  f<-et  (lerReeonil  vilh  tho^aaKeat  12  feel.  Olieut  Station -JtOgivn 
36.1*:<0  Eiihii-  foot  with  the  gHiii^n  at  7.7  feet. 

At  theimint  of  Nenaration  at  the  White  River  Ciit-otT  the  dtHChal^e  was  ont;(>;.»S 
oahic  feet  iier  secotiil,  altliough  the  )ian):e  reail  iH  feet.  This  iliscreimtiry  is  |>rrL>|4 
axpliiined  by  the  great  volumeof  water  that  tlowH  away  into  the  layuiiR  anil  uianhr* 
on  eiiher  Hide  of  th«  river.  Some  even  tinds  ita  way  to  the  Misaistiiiipl  through  initi- 
MOtin»  liayouH  in  the  lowi»r  pan  of  the  deLtJi  plane. 

A  Hection  vran  taken  in  tlie  main  river  above  the  cnt-ofT,  anMher  at  the  head  of  It* 
old  channel,  and  another  at  the  head  of  the  ciit-otf.  The  volume  of  discbarj^  iuttw 
tno  latter  nhonld  equal  that  In  the  main  river. 

-  The  result  at  the  observation  itliowtt  this  to  be  the  fact  very  nrarlv,  and  it  alnn  than 
that  (he  volnmeof  water  thro n|;b  the  old  channel  wai)  more  than  th ree  t i iiiiw a«  ct|;U 
as  that  through  the  cnt-otf,  the  averaj^e  velocity  beinj(  ninch  greater.  The  olwef'^ 
tiona  for  discharjfe  cnnsiHted  in  mnkiiiK  a  section  of  the  river  hv  carefnl  nanDdinc^il 
ahoi't  distances  apart,  the  i>oaition  of  the  boat  at  each  sonndiog  Iieing  localeil  b; 
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tTNieit  men  jh>iu  a  m^aouml  base.  FtoaU  vere  then  seat  down  in  aufticieut  num- 
ber, and  at  such  dintuDces  apart  tliat  tbe  aveiuRe  velocity  of  spacta  iucludud  b;  tbe 
souiidiiiga  mitcbt  be  obtained.  Tbe  poaitious  of  Ibe  BoatH  nnre  flxud  by  tbe  trauaita 
Bit  tbe  poioM  wbeie  tbey  cmweil  two  raiigen,  between  nbicL  Ibpy  were  timed.  One  of 
tbe  rangen  was  tbe  section  RoiiDdi^d,  the  otiier  wag  parallel  to  tlii-,  and  at  a,  distance 
of  either  lUOor-JUUre'tDp-atreant. 

Tbe  data  obtained  in  tbia  nny  was  platted  to  scale  ou  paper  miKd  in  squareH  to  get 
tbe  area  of  tbe  Irregular  figiire'of  the  i-roaa-acetiuii,  and  tbe  floats  1oeuti-d  in  the  po- 
sitions they  occupied  tn  mnkiiig  Ihi-  apction.  Tbe  discbarge  recordiil  is  tbe  aum  of 
tbo  reHnlis  given  by  tbe  dillt-reiit  veloeitipnof  the  partial  Hn-ua  into  wbicb  ibeaection 
was  divided.    The  average  velocity  jh  the  total  dieuharge  divided  by  Ibe  totalarpo. 

Tbetie  ohHervatioiiB  were  alwavH  taken  nt  places  where  tbe  river  was  ua  Arec  from 
eddies  and  crosB-currenta  as  could  be  found. 

Biteharge  obierralioni. 


Standard  Kiuge. 

I  i  1 117 
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'When  the  White  River  ia  at  a  bipber  stage  than  we  fonnd  it,  Jta  current  torna  back 
tbe  Arkausaa  fmm  thecnt-uff  and  paitofitH  volume  pn»ites  to  tbf  Mixaltinipjii  tbrough 
the  Arkannas  channel  in  tbe  name  mannir  Ibat  we  foiinil  part  of  the  ArbanNas  Koiug 
otit  bv  tbe  Wbite  River.  The  old  channel  in  claitaed  as  uuiiavigable ;  it  wun  there- 
fore expeeted  that  trouble  would  be  exiwrieiired  iu  getting  tbrough  it  witbtho  qnar- 
'     kt.     It  waa  found,' however,  quite  tree  from  anagH,  and  uitb  111 


tbe  I 


rigatio 


u  that 


I age  of  V 


Tbta  old  outlet  is  much  u 


The  jjn'atest  depth  of  water  fonnd  bet 
niili  tlit>  Blaudanl  gauge  n'adiug  IS.O  f  c 
BlotluHd  lb«  Rob  Koy  bridge,  «bi-i-e  the  river  ia  very  widi-,tiLe  l,-,ul  nuti  cast  ninety- 
two  liineN  in  a  aingle  rn»<sing.  and  found  au  average  d<>plb  nf  only  44  feet;  the  main 
cbanni-l  nas  narrow,  with  a  depth  of  -Al  feet,  tlie  gauge  reading  II)  feet.  Tlii*  was 
exceptional,  aa  tbe  acetions  were  geiiemll.v  of  a  gi-eatiT  and  more  nuiromi  di'jith. 
Below  Pine  BliiD'a  di-plb  of  70  fwt  was  obtained  three  times  at  Station  4-'>S),  fli  Sta- 
tion m>.  and  at  Station  714.  Tlie  luat  mrntioued  ia  near  Ibe  ooiuth  ot  tbe  cat-ott*at 
Wliiie  River.     The  gauge  stood  nt  Hi  fert  when  tbe  depth  was  n^cordcd. 

High-water  mai'ks  wero  noted  by  tbo  levelers  wherever  found. 


The  only  tributaTiea  of  importance  entering  tbe  Arkar 
the  Kourche  Bayou  and  the  Bayou  Melo.  The  latter  is  na 
of  water. 

This  bnyon  drains  a  large  section  ofconntry,  and  contributes  to  the  Arkansas  an  av- 
erage of  G,OUO  culiie  feet  per  seeond,  being  a  stream  oF.considrrahle  volume.  It  is 
riboiit  100  Teet  wide  aa  an  average,  and  of  good  channel  depth  as  far  as  the  aiiunding 
buuC  was  iuBlructed  to  explore.  Itoals  osceud  tliis  stream  for  a  distanco  of  75  mitua, 
it  is  aaid,  when  the  water  is  at  a  higlier  stag--  than  we  found  it ;  there  being  certain 
ban  further  up-atreani  than  we  went  tliat  ol^truct  navigation  iu  low  water,  and  there 
also  exist  obatrnctiona  of  snaga  and  overhaugiug  trees. 

This  stream  nasses  thjough  a  cotton-growing  country,  where  coosiderablo  land  ia 
nnder  cultivation,  and  some  cotton  and  cotton  seed  aru  brought  out,  but  no  statistics 
could  be  obtained  as  to  its  amount.  A  cut-off  in  the  Arkansas  has  been  made  in  re- 
cent years  by  ibe  floods  from  the  Sayuu  Meto  assialiug  tbe  Arkansas.     This  tribatary 
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«iiterB  Ibe  Arkanus  at  two  plaoes,  tta«  main  itreani  comins  in  near  Stmtion  GDI,  tat 
tbe  iithflr  at  a  point  9  luilrB  below,  thus  forrotDg  a  large  island  on  the  left  ahora  of 
tbo  Arkansas.  Tbe  maia  stream  is  1^0  luiles  below  Little  Hock  by  the  shore  line.  Id 
the  stage  that  we  toauA  it,  this  stri-ani  pour*  into  the  ATbaDMa  8, 168  cubic  feet  pet 
second,  as  ascertained  bj  a  discharge  Mction  at  a  point  above  a  fork  in  tbe  streua. 
The  Fuiirche  bayou,  entering  the  Arkansas  below  Little  Bock,  ia  not  a  lunig^tB 
atreani,  and  is  of  little  importance  as  a  ttibntory. 


In  former  tin  es  the  transportation  of  freight  aiid  paaaengen  through  tfaie  State  «ai 
entirely  in  tbe  bands  of  steamboat-men,  and  many  packeta  mado  regular  trips  on  tbe 
liver  to  all  prominent  river  cities,  but  1  he  rapid  bniiding  of  railroads  baa  almost  pu* 
alyzed  tbii  tmsineu.  In  the  bnaiest  cotton  season  there  ia  a  revival  of  interest  aM  a 
demand  for  their  services  for  a  Hhorl  time  in  handling  cotton  and  wed  from  the  plan- 
tatioDB  on  the  immediate  bank  of  tbe  river  and  bringinn  anppliee  in  retnm.  Tbii 
trade,  however,  is  spasmodic,  and  after  the  few  week*  of  hnrry  are  over  it  dieaaviy 
«a  quickly  as  it  spnngs  np.  There  are  now  oo  boats  on  the  Arkansaa  in  the  direct 
Kew  Orleans  trade  as  formerly,  (biight  sent  down  the  river  being  transfeti«d  at  tke 
month  of  White  River.  One  packet,  making  two  trips  per  week,  is  amply  sufficient 
to  do  all  the  bosinesa  between  Pine  Bluff  and  l>elnw  for  tbe  greater  part  of  tbe  yen, 
and  this  is  the  portion  of  the  river  where  exists  tbe  greateet  demand  for  the  aerTiMa 
of  steamboats  between  Pine  BlofTand  Little  Bock  there  is  one  it^amboat  ofaboetSN 
tons  making  regular  trips.  These  boa^s  seem  to  fully  meet  tbe  demands  of  the  rint 
trade  for  severnl  months  in  the  year ;  occasionally  there  are  other  boats  plying  ia  tke 
river  trade  but  the  demand  for  their  services  as  a  rale  is  not  sufficient  to  remanMsle 
their  owners.     The  railroads  bare  so  far  absorbed  the  river  basiness  that  the  costoa 


certain  portions  of  the  river  where  the  railroad  is  convenient.  This  is  troe  of  lbs 
south  side  of  the  river  as  far  down  as  Douglas,  while  on  tbe  opposite  side  then  ii 
being  btiilt  a  narrow-gange  railroad  near  tbe  river  bank,  expressly  to  accommodats 
the  planters'  traiie;  but  it  is  very  probable  that  tbe  cotton  grown  very  near  the  riva 
-will  always  be  handled  by  the  steamboats.  When  more  land  is  cleared  np  in  the 
lower  part  of  the  rivet,  and  the  cotton  fields  extended,  there  will  be  new  life  in  tbe 
liver  trade,  for  the  reason  tliat  steamboats  can  better  manage  Ibe  supplie 
for  plantation  use  than  a  railroad,  and  can  accommodate  tbeinselves  to  the  o 
ience  <>f  the  planters  in  moving  stock  and  bulky  freight,  and  in  making  landings  is 
times  of  flood  better  than  Is  possible  for  a  railroad  to  do.  It  is  very  certain  that  there 
will  always  be  a  demand  for  river  transportation  to  some  degree,  not  as  in  times  past 
when  tbfre  was  no  other  outlet  and  there  was  not  the  demand  for  quick  transpMta- 
.  tiou  that  o\iBtB  t«-day ;  but  this  line  wut«r-way  is  so  closely  connected  with  tbs 
planting  interest  of  the  cotton  growing  section  of  the  State  that  tbe  boats  will  al- 
ways be  run  for  that  special  trade,  regardless  of  the  demands  of  the  great  bnsineM 
centers  already  in  exiatence  or  that  may  spring  up,  and  whose  needs  are  better  semj 
by  the  railroads.  The  navigation  of  the  river  Is  made  very  safe  by  the  work  of  tbe 
snag- boats  that  patrol  the  stream  at  proper  seasons  and  remove  all  obstructions  in  tbs 
form  of  snags  or  ovorhanglng  trees  from  the  channel.  The  average  channel  depth  ia 
a  middle  stage  of  water  is  about  HO  feet.  Tbe  direction  of  the  channel  is  moro  or  1ms 
-disturbed  by  every  rise,  like  nit  streams  that  carry  a  lai^e  amoont  of  sediment  in  sii>- 

fieusion,  in  some  places  remainiogstable  for  several  seasons,  in  others constanttvsbift- 
ug.  The  bed  being  generally  of  I  he  same  material  as  the  banks,  is  worn  in  the  same 
proportion.  Tbe  Arkansas  is  navigable  at  all  seasons  as  far  as  Pine  BInff,  bnt  tbeie 
are  limes  when  it  is  difficult  and  even  impossible  to  ascend  further  onacoount  of  voj 

TOWNS. 

The  only  citv  on 
habilants.    It  is  tl 

St-eamer  landings  are  found  at  freqoent  intervals  on  the  river  with  names  that  ifr 

{ear  on  the  maps,  but  they  are  only  tbe  nncleus  of  towns,  some  not  having  a  stors- 
ouse,  others  with  a  store-lionse,  a  few  scattered  cottages,  and  a  traveling  Htore 
stocked  with  a  general  assortment  of  goods.  A  few  like  Red  Blnff,  Paatorio,  D^nglss. 
Bed  Fork,  and  Arkansas  Post  have  more  of  tbe  elemeutsof  towns,  and  are  villagnof 
good  i>ize  with  facilities  for  trnnsacting  the  business  demanded  by  the  settlers  whe 
■cultivate  the  land  in  their  neighborboi^. 

The  landings  are  tbe  delivering  points  for  tbe  crop  raised  in  a  district  earraandiBg 
it  and  within  easy  hauling  distance.  It  is  to  lessen  the  labor  of  delivering  the  prod- 
uce ftom  tbe  plantations  that  mnltipltea  tbe  munber  of  landings  on  the  river,  manf 
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plaDtatloDB  hftving  «  landing-place  of  thrir  own.  This  ie  veiy  easy  for  there  are 
few  places  tbat  a  iKiat  cannot  make  a  good  landing  aoniewbere  within  a  mile.  The 
diatances  between  the  prtnclpal  landings  have  lieen  mnch  exaggpraled  by  the  stpamer 
achednie.  It  la  said  that  tlie  diBtance*  were  obtained  hy  mnDingaitpanieroTeraineav 
ured  coiitve  sod  noting  the  time.  This  eerred  as  a  etaudard  to  mesFure  tbe  river.  It 
wonld  answer  tbe  pDrpoae  if  the  current  were  nniform,  and  tbe  speed  oftbeboat.withont 
TUistiOD  throagbonttbeentire distance.  NeitheroftbeBeeonditionHprf-vsilshuweTer, 
and  tbadiatoncee  inconsequence  set  down  as  mnch  ^Tenter  than  they  are  in  fact.  Itie 
poeaible  alee  that  tbere  may  have  been  a  time  when  Ihere  were  fewer  cut-ofir,  iberiver 
beiDf^  in  a  series  of  round  bends  and  elliptic -shaped  Inops,  tbe  distances  tram  point 
to  point  by  the  liver  woald  be  mnch  greater  than  after  a  few  cut-offs  had  been  made. 
It  18  well  known  that  a  cut-oCr  of  a  few  thousand  feet  in  length  can  make  tbe  main 
river  current  shorter  by  several  miles.  The  lenEtb  of  tbe  river  iiiigbt  in  this  way 
Tsry  considerably  in  a  few  years,  bat  not  enongh  by  natnral  cauBento  account  for 
the  great  disorepanoy  between  Ibemeasared  distance  which  is  176  mi1e»,  and  (hat 
adopted  by  tbe  steaniet  schedule  SSO  miles,  which  is  accepted  as  correct  by  the  resi- 
dents alonv  ttie  river.  Tbe  distances  &om  Little  Bock  to  the  principal  landings  ore 
(iyeii  in  tfie  aoooupanying  table. 

TH«  CHABTS. 

Thecbuts  will  be  SI  in  Dumber  when  completed,  showing  the  riverfrom  Big  Bock 
3  nUles  above  Little  Book,  to  the  Mississippi. 

The  scale  vVmr  v>"  adopted  in  order  to  show  clearly  the  location  of  sboala  and  bars. 
Aiednoedcopy  on  scale  of^W,  will  be  made  of  these  cbartB. 
Very  reapeetfimy,  yonr  obedient  servant, 

Charles  E.  Taft, 
A$tUtanl  Enginter. 
Capt.  H.  S.  Tahr, 

Corpf  <if  Bnghttfri,  U.  S.  A. 


Vi4. 


CONTOnjATlON  OP  8UHVET  OP  AHKAN8AB  RIVER  PROM  WICHITA,  KAN- 
SAS, TO  POET  GIBSON,  INDIAN  TERRITORY. 

Tbe  field  work  of  this  Bnrvey  -vas  completed  in  Jnly,  1884,  and  the 
notes  plotted  to  a  certain  exteat  immediately  after.  It  became  evident 
that  tbe  money  allotted  would  not  satisfactorily  plot  the  notes,  and . 
work  -was  suspended  until  such  time  as,  by  personal  attention  or  other- 
wise,  they  could  be  put  in  available  shape.  This  step  was  taken  the 
more  willingly  as  the  assistant's  report  showed  so  little  water  above  Fort 
-Gibson,  with  numerons  dams,  &e.,  above  Arkansas  City,  that  it  seemed 
likely  no  improvement  wonld  be  recommended.  During  fbe  latter  part 
•of  th«  fiscal  year,  a  steel  steamer  with  a  fleet  of  five  steel  barges,  none 
drawing  over  12  inches  of  water,  has  been  put  on  the  river  from  Ar- 
kansas City  to  Fort  Gibson.  This  changes  the  whole  face  of  tbe  prob- 
lem, and  I  aro  now  secnring  all  the  data  possible  bearing  on  this  new 
departure.  To  report  fnlly  and  Bnbmit  proper  estimates  I  wish  to  see 
tbe  boat  visit  tbe  southern  section  of  Kansas  and  secure  other  data. 
I  believe  this  boat  is  designed  to  prodace  a  revolntion  in  the  matter  of 
navigating  npper  reaches  of  shallow  rivers.  An  enormous  commerce 
waits  this  southern  outlet.  Tbe  notes  will  be  worked  up  as  far  as  nec- 
•esaary,  and  a  full  report  with  plans  and  estimates  will  be  submitted  in 
time  for  tbe  actaon  of  tbe  next  Congress. 

Money  statement. 

Jtilyl,  1884,  amoant  available .'. ,"    |a,754  56 

July  1, 18B&,  amount  expended  dnringfiaoaljeor,  exoinaiveof  ontatanding 

babilitios  July  1,1884 2,575  43 

July  1, 1885,  amount  available 119  13 
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(ADiuont  (estimitted)  reqiiirei]  for  oooipletion  of  esUtiot;  project (I  500  00 
Amount  that  cuL  be  proflUblycxpeQiled  Id  fiscal  yt!Ar?n(<iU);JuD»30,l»tT      1,50U« 
6ul>iultt«d  in  uottiplinuue  witb  requireniouta  of  Bectiim  'i  of  rivei  *Dil 
harbur  acts  of  ItJtiti  aud  1967. 


KXPENSS  ACCOUNT- 

Pny-rolls.  labor,  ic (2,358  15 

BnWrtenceHnpplieB 13639 

Sintlonery 17  B 

Traveling  expensea »  OS 

General  siiiiplies 33  75 


2,57S  a 


V  IS. 
EXAMINATION  OF  LITTLE  RED  RIVER,  AEKASSAS. 

UsiTED  States  Engineer  Office, 

Liltte  Rock,  Ark.,  December  3,  1884. 
General  :   In   pnraiiaDce  with   tbe  reqnireiueDts  of  ybiir  letter  of 
July  31,  1884,1  biive  the  honor  to  furoiah  the  following  iDformatioD 
relative  to  tlie  question  whether  or  not  the  Little  Red  Kiver  is  "wortby 
of  improvemeut." 

From  report  of  Assmtaut  Engineer  M.  A.  Orlopp,  herewith,  it  appears 
that— 

1st.  Jmlsouia  in  the  highest  point  wnrmuting  plans  of  improvemeot 
for  low-wiiter  navigation, 

2(i.  For  rafting  a  very  trifling  expenditure  will  greatly  benefit  tie 
stream  for  the  entire  ttistance  oyer  which  this  industry  ia  carried  on. 

3d.  The  commerce  to  be  heneflted  is  unnsiialiy  large,  this  stream  be- 
ing located  iu  a  very  prosperous  section  of  the  State. 

4Ch.  Uis  report  gives  all  the  data  necessary  to  make  an  enlightened 
estimate  of  the  auioiuit  required,  without  further  survey. 

5tb,  The  present  coinuienie  from  his  rejiort  amounts  to  about  13,5W 
bales  of  cotton  yearly,  aud  uierchandiHe  imported  4,700  tons. 

Future  commerce  is  hard  to  estimate,  but  this  section  is  regarded  as 
one  of  the  most  promising  ones  in  the  State,  its  reputation  as  a  fmit- 
growing  country  is  growing  very  fast. 

.  tith.  The  problem  of  improvement  is  very  simple  and  admits  of« 
certain  Rolntion,  and  iimy  be  briefly  summed  as  follows  f 

1.  Kemove  the  bowlders  that  interfere  with  rafting  above  Judsonia. 

2.  Itemove  tbe  shoals  3  miles  below  Judsonia  that  interfere  with  low- 
water  navigation  to  Judsonia. 

The  assistant's  report  will  be  found  appended  and  marlied  A. 

From  the  data  submitted  herewith  it  is  recommended  that  |fS,400be 
expended  upon  this  stream,  substantially  as  follows: 
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Further  remark  seems  unnecessary,  as  this  case  is  snch  a  simple  one, 
and  the  benefits  to  be  derived  so  large  compared  with  the  outlay. 

I  am,  general,  very  respectfully,  yonr  obedient  servant, 
H.  S.  Tabbb, 
Captain  of  Engineeri. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineer!,  U.  S.  A. 


r  HB.  M.  A.  ORLOPP,  JB.,  AMI8TANT  EHatKKER. 


The  Little  Eed  River,  xiuiag  \n  the  Boston  Moimtains,  flows  in  a  soQtbeasterly  di- 
rectioD  and  eniiiti«ii  it«  wattra  into  tbe  White  Biver. 

At  JudBODia  the  river  eoterg  itv  delta,  etid  in  its  conrse  from  this  point  to  itsmoDth 
it  is  a  Btreani  of  very  nuifoAn  width  ioclosed  vithiti  permanent  liaDks,  irhioh  ore  in- 
cllneil  at  an  HnKle  of  30  degrees  froDi  the  perpeudiuular,  aud  gradiiatl;  drcrease  in 
heJKbt  H8  the;  Qear  the  mouth. 

It  is  a  very  winding  stream,  confistinK  of  a  series  of  loop-like  hends,  which  are  of 
KTeat  curvature  and  ver;  abort,  aud  in  many  placea  it  is  necessary  fur  steamljoatB  t« 
aloii  and  hack  in  ord>T  to  round  the  ])oinIs. 

with  the  exception  of  one  shnal  between  Jud^onia  and  the  mouth  of  tlie  rlv^r,  the 
depth  uf  water  is  KufScient  to  allow  ot^auem  of  4  feet  draught  to  uuvigate  tlii:  waters 
a  diKiunce  of  'JS  mih-x. 

The  width  of  the  river  at  Jiidaonin  is  300  fpet,  and  gradually  widens  in  its  course 
to  (be  While  Biver,  where  it  box  a  whlth  of  4(I(J  feet. 

Between  Jiidsonia  atid  its  mouth  the  river  niny  be  divided  into  u  lake  and  a  bay. 
The  lake  conmiencing  at  Judaoniil  Shoals,  ou  the  weittern  liuiit  of  the  town  Of  Jud- 


ia,  has  a  lengih  of  3  niiIeK,  briufi  Kepuraled  from  ihe  buy  1iv  Bess  SIiouIh,  wliivh 
tsku  their  name  from  the  fanu  on  tlic  left  bank,  Tbe  denlh  of  water  varies  from  5 
to  U  feet. 

Tbe  river  hetwern  the  Bexs  Shoals  aud  tbemoulb  of  the  river  in  a  liny  formed  hy 
tbe  water  from  White  Biver,  thl-  obcilliilion  of  whii-b  hH'i  ets  the  oi^eiliiiiiiin  in  this 
hay,  and  as  the  While  River  rmiiiinR  iinvi^-nlde  the  year  lonnd  ir  fun  ifh.H  euoiiijh 
water  lor  navigation  iu  Little  Bed  Biver  1i>r  a  diHtsni't-  of  Vij  niilcH,  at  which  poiut  the 
bedof  LitlleBed  Biver  has  a  greater  elevnliou  than  rlie  bed  of^Vhite  Biver. 

The  depth  of  Ibis  hay,  averuging  about  T  fret,  vaiien  froui  5  feet  to  tHi  feet.  In  Ibfa 
bay,  as  in  the  Jake,  there  is  uo  iieneptihle  cnrreut. 

I'roceciliog  up  tbe  Mtream  from  .ludsouia,  1  fimnd  thxl  tbe  river  was  a  nerieHof 
lakes,  so  formed  by  the  ridges  which  extend  out  Irom  Ibe  niountaiuN.  In  Miuie  in~ 
stances  tbe  water  has  run  around  tbe  toot  ol  thene  ridges,  forming  (.hunts  of  louse 
stoue,  while  in  somu  plaees  it  has  cut  its  wbv  Ihrotigh,  leaving  hhoaU  of  solid  stuue. 

Tbe  fin.t  lake  is  eniloxed  by  tbe  Judsouia  Shoals  aud  Bdeu  Sliouls. 

This  lake  is  one-half  mile  long,  with  an  average  width  of  1275  ft-et,  and  containing 
water,  which  baa  no  cnireut,  vaiying  front  3  to  t^  feet  in  depth. 

The  second  lake  is  included  between  Eden  Shoals  aud  Boud  Hboats,  whieh  gives  it 
a  length  ot  '2i  miles,  nud  ils  average  width  being  20U  feet,  with  a  depth  ol  water  aver- 
aging 4  feet,  and  contBining  uo  cnrrrnt. 

Tbe  third  lake,  conmienciiig  with  Boud  Shoals,  lias  its  hrHd  at  Beater's  Sboaln,  which 
is  bituated  immediately  below  Searcy  Lauding.  Its  leng'b  is  about  'Ji  mi  lea,  a  vei  ag- 
ing in  width  about  '2U0  feet,  with  on  average  de|>(h  of  Ji  feet.  From  this  lake  the 
river  retains  a  width  of  175  feet  to  its  headwaters. 

From  Searcy  Lauding  to  Kikher's  Shoals,  a  ilistanee  of  5|  miles,  the  river  is  di- 
vided up  into  anumlx-r  of  very  short  lakes,  whirh  are  formed  by  the  utimenius  ainita 
of  stoue.  At  Kilcher's  Shoals  the  river  has  ils  last  great  fall,  which  is  u  feet,  aud  ibis 
point  may  he  coqsidered  as  the  poiut  where  the  river  leaves  llie  mountains  and  en- 
ters the  hotloms.  Five  miles  above  these  last  shoals  the  fall  of  the  river,  as  deter- 
miue<l  by  m  surveying  party  in  tbe  employ  of  a  company  of  geuttemen  who  were  de- 
■siyons  of  huildiog  mill- power  in  tbe  oouutry,  was  lb  feet  in.  I  mile. 
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At  JiidflODla  the  buiks  faav«  *  height  of  18  feel.irblch  deoreaae  grmdnally  toaboflt 
of  1'2  ftvt  nt  tlie  mouth,  kud  iDcreaae  aa  you  proceed  ap  tho  Btream  to  a  btighltf 
ttSfwt. 

From  Jiiilaonia  to  Kilcber'B  Shoala  the  bankB,  inntead  of  iDcreaaiDg  in  height  ni- 
fonuly.  an  below,  have  a  very  irrejcnlar  protilp,  which  ia  dne  to  the  DiiiDettHU  ridpt. 

The  bank"  an-  prriuanpiit,  beiDS  formed  of  clay  with  aaodBtoDe  aa  the  anbaoil,  tai 
»re  rovered  ivilh  very  thick  bnish  and  small  timber,  aflbrdiDK  it  a  piotectton  whkl 
perfectly  withslaiiils  the  action  of  Ibe  cnireut. 

Hein^  incliued  at  an  angle  of  30  defp^es  from  the  perpend ionlar,  and  a«  then  itn 
heu\  X  l>>iil>er  immediately  on  the  edge  of  the  bank,  the  timbel;  that  falls  does  D«<k- 
■Irtict  the  navi|;Bliiin. 

At  three  placen  lielow  Jadsooia  the  bank  baa  slid  into  tbe  river,  curyiog  and  m 
aerving  the  trees  in  the  same  position.  This  has  been  .caused  by  the  springs  at  t« 
plnroN,  which  have  washed  away  tbe  foundation  or  subsoil,  depriving  the  bankf  <f 
their  anpiHirt. 

Thene  siiden  are  so  small  as  not  to  obstruct  the  navigation. 

From  Judsonia  to  tbe  month  of  tbe  river  tbe  bed.  with  the  exception  of  tbe  Bs 
Shoaln.  is  of  sanit  aod  mnd,  white  the  bottom  of  the  river  from  Judaonia  tASanj 
Landing  iscoiuposi'dof  clay  and  stone.  From  Bearoy  Landing  to  tbeheadwatentl^ 
be'l  ia  almost  exclusively  of  rock. 

The  sBud;  bottom  does  not  wash  oat  or  accamnlate  Id  places,  aa  th«  b«d  U  shnd 
likeabRHiii,  having  its  greatest  depth  at  the  bead  of  the  bay,  thus  allowing  no  and*' 
current"  lo  exist. 

Owing  to  the  great  depth  of  water,  the  drift  which  is  oarried  out  hy  the  high  wiH 
cannot  strike  the  bed,  aod  therefore  tbe  river  is  altogether  f^«e  ttnm  anaga  and  dnL 

There  being  no  caving  banks  or  leaning  timber  below  Jndaonia,  thia  part  of  tb 
river  carries  no  drift  in  low  wat  — 

"    "  :  tin    __      

iitent  aa  to  neMsailfttA  removing  to  wamati 


The  only  otistrtiction  to  low-water  navigation  to  Judsonia  at«  the  BeM  Sbotk 
These  are  Hitnated  3  miles  below  Judsonia,  and  are  of  looae  stone  and  aand.  Tbf; 
are  a  quarter  of  a  mile  in  length,  consisting  of  400  feet  of  loose  stone,  apon  wbiehttt 
water  haa  a  depth  varying  from  ilto'i  feet.  This  stone  is  at  the  head  of  tbe  shall 
and  on  the  last  20  feet  ofatone  tbe  water  barely  tricklea  over. 

Tbe  sauily  bottom  of  the  shoal  extends  down  the  river  about  900  fiut,  the  watsra 
which  vsriBS  from  2  to  4  feet. 

The  sboal  is  terminated  by  a  line  of  stone  extending  acroas  the  river,  which  ii  S 
feet  wide,  and  containing  a  depth  of  water  of  about  3  teet. 

The  fall  of  this  shoal  is  8  feet,  and  shi^uld  it  be  out  ont  the  water  In  the  lake  abor* 
would  not  be  lowered  snfBcienlly  to  prevent  navigllUoD. 

Tbe  Judsonia  Shoals,  which  are  situated  immediately  above  Jadsonia,  have  a  M 
of  2  feet. 

They  ha 
barely  forced  o 

sandatone,  and  to  improve  the  low-water  navigation  above  them  it  would  biatar 
■ary  to  connlruut  a  dam  and  locks  on  these  shoala. 

Kden  Hbusls,  situated  one-hslf  a  mile  above  Jadsonla  Sboala,  aie  of  solid  lock. 

They  slope  in  both  directions  from  the  middle  150  feet,  having  a  depth  on  the  mil- 
die  of  three-leuths  of  a  foot. 

Bond's  Shoals,  composed  of  loose  stone,  have  a  length  of  400  feet  and  ao  atenr 
deiith  of  six-tenths  »t  a  foot.    Tlie  fall  is  about  2  feet. 

Ueeler's  Shoals,  which  are  situated  at  Srarcy  Landing,  are  300  feet  in  length,  «!■ 
ing  in  dei>th  tVoni  1  to  -i  feet,  and  having  a  fall  at'  1^  feet. 

Above  the  sbiials  tbe  river  baa  a  suiallcurreDt  aud  rutaioe  U  nntil  the  headinls^ 
there  being  no  lai'ge  pools  of  any  ui>tJ>. 

From  lii'iircy  Lauding  to  Klleber's  Sboala  tbe  bed  of  tbe  river  may  be  called  at 
Ion;:  shiml,  the  water  in  many  I'lncea  barel.v  muisteuingtbeatouea. 

Large  stones  etiat  in  the  stream  above  Kilchi^r'a  Sboala,  which  make  thenavigitio 
daiigetouH  ul  a  very  high  stage. 

FLOODtt. 

As  the  country  along  the  stream  is  being  cleared  for  fanning  parpoaea,  •Ddstll' 
timlier  is  being  cut  near  its  beadwarera,  all  of  the  .rain  that  Mils  jn  the  vet  k"" 
isallowrd  to  Huw  into  tbe  riwr  al  once,  the  result  of  whieh  is  that  the  livei,  bnif 
not  of  snlHeient  depth  aud  brenilth  lo  accommodate  thia  volume  of  water,  civerf«n 
the  surrounding  country  to  a  depth  of  from  2  to  5  feet. 
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This  oTerflow  depends  a  great  deal  upon  the  atageof  watcrin  White  River.  Should 
White  Biver  be  low  at  the  time  of  the  lise  in  Little  Red  River,  the  conntry  ia  not 
overflowi'd  to  anch  a  k'^'^  depth,  and  the  diiratton  of  the  flood  ia  very  ahort.  While, 
shonid  White  River  be  awolleo,  the  reverse  la  experienced. 

The  floods  generally  occoi  about  the  latter  part  of  Jaunary,  the  water  remaining 
at  it«  highest  stage  for  five  or  aii  daya,  when  it  recodea  to  a  height  of  6  orBfeet  above 
loW'Vater,  at  which  alage  it  remains  until  the  middle  of  June. 

From  June  to  September  the  low  water  ia  experienced. 

From  September  nntil  the  flooda  slight  riaes  oecnr,  which  do  not  increase  the  depth 
sofHcieutly  to  inanre  navigation  above  Jnilsonia. 

Lombennen  take  advantage  of  the  highest  stage  of  the  water  to  float  their  timber 
to  the  msrkelR. 

Raftiog  is  always  attended  with  great  danger  until  Soaroy  Landing  is  reached. 

The  greatest  oscillation  at  Searcy  Landing  has  been  Snfeet  nnd'20  leet  at  JndsoDia, 
irbile  at  the  mouth  of  the  river  the  water  has  never  risen  more  than  1 6  feet  above  low 
water.  This  decrease  in  the  oscillation  is  owing  to  the  river  overflowing  its  banks 
and  inundating  theconntry. 

At  high  water  the  cnrrent  has  avelocity  varying  from  3  to  6  miles  per  hour,  owing 
to  the  condition  of  White  Biver. 

Belovr  Judsniiia  the  country  is  a  flat  alluvial  bottom,  the  elevation  of  which  is  lesa 
than  the  elevatioD  of  the  banks  of  the  stream. 

Aa  this  river  contains  no  tributaries,  the  water  which  overflows  the  baoba  ia  only 
drained  from  ibecouutr;  by  bayons,  which  it  has  formed  since  lOTS,  there  beingno- 
floods  previous  tu  that  year.  >->->.- 'n 

From  the  headwaters  to  within  5  miles  of  the  WhitA  River  the  country  it  well  set- 
tled np,  the  people  being  engaged  in  farming  and  cattle  raising.  The  soil  ia  very  rtoh 
in  the  uottom,  receiving  each  year  a  new  deposit  of  sediment  from  the  ovenBow.^  The 
bottoms  abcond  in  cane,  which  act  as  winter  pastures  for  cattle,  and  were  it  not  for 
the  danger  of  losing  cattle  by  the  high  water  it  woald  be  the  finest  pasture  in  the 
Slate. 

The  lumber  Is  very  fine  and  abounds  in  very  large  quantities,  the  principal  of  which 
are  white  oak  and  cypress,  with  cotton-w<>od,  willows,  red,  post,  and  water  oaks, 
hackberry,  asb,  and  aome  walnut ;  the  mooutaina  and  ridges  are  covered  with  a  fine 
growth  of  yellow  pine. 

Five  miles  north  of  Judsonla  large  qnairles  of  very  fine  white  sandstone  exist. 

The  oonntry  above  Jndsonia  oonaiata  of  ridges  with  swamps  bordering  along  the 

"Die  aplande.  while  not  as  rich  aa  the  bottom  lands,  are  very  thickly  settled  with 
ftnoers,  who  devote  almost  all  of  their  land  to  fHiit  and  vegetables. 

The  stone  in  the  ridges  is  principally  sandstone,  with  some  veined  granite,  the  q ual- 
ityof  which  is  very  peor.  ; 

Three  towns  are  aituated  on  tbe  stream,  the  largest  of  which  is  Searcy,  which  has  a 
population  of  2,000.  It  is  aituated  about  3  miles  sooth  of  the  river,  and  ships  yearly 
from  6,00U  to  8,000  bales  of  cotton,  and  also  a  large  amount  of  fruit,  of  which  an  esti- 
mate could  not  be  obtained. 

Com  is  raised  only  to  supply  the  demand  of  the  people  in  the  conntry.  It  receives 
imports  which  amount  yearly  to  4,000  tons.  ■•^ 

A  very  large  number  of  fine  sulphut  i-prings  exist  in  the  town,  and  they  are  claimed 
to  possess  medicinal  properties.  Large  Dorabersof  people  from  the  State  flock  hete 
to  partake  of  tbe  health-giviDK  waters. 

Judsunia,  which  is  situated  Smiles  from  tbe  montb,  on  tbe  Saint  Louis,  Iron  Mount- 
ain and  Southern  Railway,  contains  a  population  of  400*Bonls. 

It  sbips  yearly  from  1,000  to  1,5UD  bales  of  cotton  and  receives  400  tone  of  imported 
merchandise. 

Tbis  town  also  contains  a  saw-mill,  tannery,  and  cotton-mills. 

The  Saint  Lonie,  Iron  Uonutain  and  Southern  Railway  crosses  tbe  river  upon  an 
iron  Howe  trnsa  bridge  of  two  spans. 

The  piers  are  of  stone,  built  upon  a  foundation  made  by  throwing  stone  into  sheet 
piling.  Tbe  "false  works"  which  were  ared  to  coustinct  this  bridge  still  remain  in 
the  channel  and  are  an  obstruction  to  uavigHtitin. 

The  draw-span  consists  of  19  pnoela  Ki  feet  in  length  and  30  feet  high. 

The  other  span  consists  of  11  panels  of  15  feet  in  leugth  and  tbe  same  height  of  the 
panels  in  the  draw-span. 

Tbe  bridge  has  no  approaches,  the  spans  resting  on  abutments  and  the  ground  filled 
in  from  Ihem.    The  total  length  of  tbe  bridge  is  405  feet. 

West  Point  is  a  small  village  situated  on  the  right  bank  5  miles  below  Jndsonia. 
Itaprincipal  export  ia  cotton,  of  which  commodity  it  ships  almnt  4,000  bales  yearly, 
2fi{H)  of  which  it  receives  from  Searcy  by  a  traujway  which  connects  these  two  towns. 
This  tramway  crosses  the  railway  at  Eeosett,  the  shipping  point  of  Searcy. 
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In  onler  to  reqnfre  nnvLgation  to  be  mnde  pnaaible  at  low  «at«r,  it  wonld  ntam- 
tate  the  baililinn  of  a  dam  and  lock  npoii  Jadsnuia  Sboal.  The  data  would  ivqnint 
height  of  6  iir  7  fret  to  eive  Srurc.v  Laiidlug  3  feel;  of  water. 

The  expense  nhich  thia  woald  demaad  wonld  be  too  great  for  the  amooRt  of  «)•■ 
merce  nh)ch  tbU  conntry  po8aewu>B. 

Ab  it  noiild  Dot  tvfjutre  the  i-xpeuditiire  of  a  very  large  amnant  of  money  in  otda 
to  make  navlgalion  poaaiblu  at  lav  irater  n*  far  aa  Judnonin,  and  from  irbicb  bemit 
wouhl  be  drrtved,  the  eHtiniate  fciveii  is  only  for  the  outtin^  out  of  the  Beea  Sbiwk 
-n-hii^h  will  ullow  navigation  during  the  year  for  a  diBtance  of  22  miles. 

Shonirt  tbf  river  bi>  opened  to  tbis  point,  75  \ter  emit,  of  the  cotton,  which  iatk 
chief  export  of  the  country,  wonid  be  shipped  by  water  to  Memphis  or  Nk-w  Orlaa 
which  are  better  markets  for  tbi«  produce  than  Saiut  Looiv. 

As  the  Bess  Shoala  contain  only  :100  feet  of  loose  stone  and  abont  I.OOO  feet  oTttaL 
a  dredge  of  a  capacity  of  I  yard  would  easily  cut  this  ehoal  out  io  the  course  of  tm 

The  earth  eicavated  woold  have  to  b«  placed  npon  barffea  Mid  thrown  in  deep  al- 
ter, which  exists  immediately  below  this  ahoal.  The  following  is  tha  e«tim>te  f* 
this  improvement: 

Idrodee-boat $*.» 

2  barges,  at  |t,000 K,M 

1  furtjnan  in  charge,  at  tl^'i    a* 

1  engineer,  at  8100 » 

20  laborers,  at  ?:0 , I.« 

SuiwisleiicB  at  50  cents  per  day 3» 

Total ?. (?,!* 

CoDtiagBueies,  10  per  cent tii 

Grand  total B.m 

TUR  RIVKR  ABOVE  KILCHISR'e  SHOALS. 

From  the  IieiidwaterH  of  the  river  to  Searcy  Landing  the  river  rnns  thrtHM-h  ■ 
conntry  of  very  mouiltuiuaiis  character.  The  river  in  its  ciiurse  has  cnt  thmnri 
many  rid;;eH,  leaving  perpendicitlar  blntfs  of  solid  stone  having  an  el-tvaiioo  of  Ve 
fi-ct,  while  in  olher  places  the  river  has  run  around  the  end  of  ridges,  leaviug  a  hi£li 
bank  only  on  one  side. 

T)ie  land  which  is  a<lapted  for  fanning  purposes,  being  in  the  valley  and  alou^  tbt 
bank  of  the  river,  is  very  rieh,  but  of  limitecf  dimensions. 

The  banks  <if  the  river  vary  in  height  from  20  to  30  feet,  which  is  snfBcient  to  pn- 
vent  anv  ovi-rtlow  in  th«  wet  season. 

The  river  being  a  very  winding  stream  encounters  ditferent  soil,  which,  when  of 
rock,  does  not  allow  the'water  to  cut  into  Itx  banks,  while  in  other  places  the  Hvrr. 
mnnlug  Ihrougli  a  loamy  snil,  which  Las  little  protection,  has  out  into  the  baQkJL 
causing  the  beil  to  widen.    The  width  of  the  stream  varies  from  150  to  300  feet. 

The  depth  of  river  varies  Irom  3  inches  to  3  feet,  in  many  places  the  wat-er  beioj 
forced  over  the  bed,  and  with  the  exception  of  [bree  lakod,  in  which  the  water  has> 
depth  of  5  feet,  the  river  resembles  a  largo  mountain  creek. 

The  current  varies  greatly  in  velocity,  being  sumetlmes  imperceptible  and  oft^ 
attains  a  velocity  of  -J  niiles  pnr  bonr. 

Tlie  principal  pniducts  of  the  conntry  are  cotton  and  corn,  with  some  frnit,  tht 
value  of  which  is  very  scnall  lut  compared  with  the  value  of  tbo  pine  and  oak  tiiobrr. 
which  exist  in  remarkably  large  (jiiantiliea  and  of  a  vcrj-  superior  quality. 

Pine  aud  oak  trees  were  seen  which  have  adiameterof  4  and  5  fe«t,  varying  in  beigti 
from  75  to  12o  feet. 

A  great  numlwr  of  people  are  engaged  principally  in  rafting  this  timber  to  the  mar- 
kets, wbilo  others  are  engaged  in  getting  out  staves,  which  are  floated  out  in  bai^ 
which  are  cut  up  on  arriving  at  their  destination  and  sold  )■«  lumber.  The  aiuoont 
of  timbxrand  stavesthua  floated  out  in  high  water  is  very  large,  and  would  be  moch 
larger  should  three  dImi ructions  be  removed  which  have  caused  the  deitractioa  of 
many  rafts  of  timlmr. 

II  was  imiHissilde  to  obtain  a  correct  estimate  of  the  amount  of  timber  which  hat 
been  rafted,  but  it  isevidKut  tliat  the  quantity  of  timber  in  tlieae  vast  forests  is  saf- 
ficieut  ti>  warriint  tha  expenditure  of  a  small  amount  of  money  for  the  removing  of 
these  obstructions  which  prove  very  dangerous  to  the  navigalioit  of  nt(t«. 
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OBSTRDCnOKS  TO  EAFTINO. 

Fifteen  milcsfmm  SeuTCf  LandioE  the  first  obetTuction  was  ooticed.  This  iBBveir 
lflr)[o  saud  rock,  which  ia  called  "  Ten  MUe  Bock,"  owing  to  ifai  proximity  Ui  a  oreek 
of  that  Tiftme. 

It  is  git<iat«d  on  the  left  eide  of  the.  obaunel,  into  which  it  lias  fallen  from  a  higL 
nok  blnff  on  the  Ifft  bank,  and  its  general  shspe  beioK  that  of  a  fraatnm  of  a  reo- 
taiiguluT  pyramid.  The  dimeDsinni  nf  the  atone  are :  Altitode,  15  feel;  baaes,  IS  and 
6  feet.     ItH  volume  ia  45  cubic  yards. 

Tbe  sec'-ud  olwlrnctiou  id  aitnated  &  milea  above  Ten  Hlle  Rook,  and  ia  known  to 
raftameD  ae  "  Old  Sow,"  from  the  appearance  which  it  presenta  from  up  the  river. 

It  ia  a  f^iiatnm  of  a  cune,  a  aectiou  of  which  ia  an  ellipse,  the  radii  of  the  upper  face 
being  4  and  ^  feet,  while  those  of  the  lower  fuce  are  6  aud  3  feet.  Its  altitude  ie  14 
feet,  whiuh  givre  ita  volume  of  CO  cubic  jarda. 

It  ia  situated  in  the  iniddlf  of  the  stream,  which  ia  300  feet  wide  at  this' point. 

The  thin]  rock  is  uhont  4^  miles  aliove  Senrcy  Lundin)(.  and  is  also  known  as  "Old 
Sow."  It  is  in  the  middle  of  tbe  atntam,  the  widtb  of  which  is  ibi)  feet,  the  banks 
of  the  rivrr  bejiig  low. 

Tbti  stone  is  a  suiid  rock,  the  general  ahnpe  beiuK  a  fnstiim  of  a  cone.  The  faces  . 
are  ellipHeM,  tlie  radii  of  whii'li  arc  5  and  3  fi'et  fur  the  npper  face  and  H  and  4  feet  for 
the  lower  fuce.    Tbe  allitiido  iit  15  feet  and  the  volume  ia9o  ciiliic  yards. 

Til  make  nifting  safe  it  ia  only  ueceaaary  to  dualroy  thia  rock  by  blaetjug  and  leave 
the  rock  tliua  disiut«grateil  in  ilie  N'd  of  tbe  river. 

Tbe  amount  of  stone  ihiia  requiring  deitruotiun  ia  liW  cubic  yards,  which,  taking 
the  amalltst  i|Diintity  of  solid  rock  removed  by  1  punud  of  powder,  would  require 
'""  "sof  powder  or  10  poundHof  dynamite. 

■r  conid  be  cleared  uf  these  obstructions  iu  one  month  by  employing  a  fore- 

The  following  is  the  estimate  of  the  amount  of  money  it  would  require  to  make 
rafting  less  daugerous  for  a  distance  of  50  niilea  above  Searcy  Lauding  to  the  month 
of  the  river: 

1  foreman  iu  charge $75  00 

4iab.ir6r8,  atf40 I<i0  OO 

Snbi.i>tencu,  Smen,  atflS 75  00 

Drills  and  toola 50  OO 

Eiplosivea 5  00 

Total 365  OO 

Contingencies,  10  per  cent 3ti  60 

Orand  total 401  50 

Very  reapeotfally,  jour  obedient  aurant, 

M.  A.  Oblopp,  Jr., 

Aaaitlant  Enffineer. 
Capt.  H.  S.  Tadbk, 

Corpi  of  EHgineeri,  TT.  S.  A. 
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EXAMfflATION  OF  RED  RIVER  ABOVE  PULTON,  ARKANSAS. 

United  States  ENamESB  Opfiob, 

Little  Bock,  Ark.,  November  12, 1884. 
Gbnkeal:  In  pareaance  with  the  requirements  of  yoar  lett«rof  July 
31, 1884, 1  have  tbe  honor  to  furnish  the  tbllowing  inforraatioa  relative 
to  the  question  whether  or  not  the  Bed  River  above  Fulton  ia  "  worthy 
of  improvement:" 

From  the  assistant's  report  it  appears  that — 

1.  There  is  no  demand  for  low-water  navigation,  there  bdng  nothing 
to  transport  at  that  season. 

2.  The  amonnt  of  commerce  warranta  a  certEun  outlay. 
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3.  This  ontlxy  will  be  of  moat  pracMcal  benefit  if  made  to  secon 
safer  liigti-wnter  iiHvi;:HtioD. 

4.  Its  siiniliirity  to  other  rivers  in  this  district  permits  a  practical 
solution  of  its  improvement  with  tlie  above  facts  established;  i.  e.,  the 
applicatioa  of  snagging  ai»pliance3  to  the  removal  of  soaga  and  drifts. 

5.  No  further  snrvey  will  be  required  to  prepare  plans  and  estimatEs 
for  the  improvement  of  this  river. 

6.  Present  commerce,  ;iO,OUO  bales  cotton,  2,500  tons  merchandiae; 
futare  commerce  is  likely  to  exceed  the  present. 

The  assistant's  report  will  be  tbnnd  appended  and  marked  A. 

BEC0MUENDATi0K3  AND   BEUARE3. 

The  proper  outfit  for  this  work  is  a  band  ensg-boat,  costing  aboid 
$4,000.  It  will  cost  about  $1,5U0  per  month  for  ranniug  exiwnseL 
Tour  months'  work  ought  to  put  the  stream  in  fair  shape  at  a  total  cost 
of  $10,000;  tiierefore,  this  reach  of  river  can  be  pot  in  serviceable 
condition  during  high  and  medium  stages  of  water. 

Should  the  commerce  of  the  river  ever  warrant  further  or  more  pa- 
manent  improvement,  the  improvements  suggested  here  would  be  tla 
natural  stei)ping  stones  to  such  improvement;  and  while  the  improve- 
ments recommended  are  going  on  data  can  be  collected  withont  raa^ 
expense  upon  which  to  base  plans  and  estimates  for  such  additimul 
improvement. 

In  conclusion  it  may  be  stated  that  while  it  would  have  been  man 
satisfactory  to  have  carried  the  examinations  still  higher  ap  the  strean, 
yet,  60  long  as  the  money  allotted  did  not  permit,  it  seems  best  now  to 
leave  this  until  such  time  as  it  may  be  done  more  economically;  when 
the  improvements  have  advanced  as  far  as  the  river  lias  been  examiued. 

Reliable  authority  givea  the  stream  the  same  general  character  for 
many  miles  further,  so  that  so  long  as  the  outfit  proposed  would  answer 
every  purpose  for  this  long  reach  of  river,  it  seems  poor  economy  to  de- 
TOto  any  more  money  at  present  to  preliminary  examinationa  or  snrvejB. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabeb, 
Oaptain  of  Engxneert. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


a.~akport  of  uk.  u,  a.  oklofp,  jr.,  a8sistakt  rhoinkkb. 

United  St«.te8  Enginrkk  Offick, 

LUiU  Bo^  Ark.,  Nooembir  3,  1881 

Captain:  I  have  the  honor  to  aabrolt  herewith  » i«poct  of  the  examination  orBei 
Biver  from  Folton,  Ark.,  to  a  poiot  150  miles  above. 

In  obediouce  tt>  jour  letter  of  iastnictioDS  of  the  3tat  of  October,  ItSM,  I  prooecdi^ 
to  Falton,  Ark.,  arriviD^  there  ia  the  evealDg  of  the  SLst,  aad  the  next  raorniag  «l 
half-past  S  Htarted  np-Blream. 

Comparing  the  rivor  with  the  tracing  which  I  took  from  the  map  in  the  oflioe,  I 
fband  the  map  very  correct  for  a  distance  of  80  milea;  when,  afler  reaching  tkk 
point,  there  waa  no  slrailarity  existing  between  the  rirer  and  the  tracing. 

As  the  river  above  this  puiat  could  not  be  made  navigiible  withont  the  expeoditon 
of  a  large  aiaonat  of  motiej,  and  aa  the  oommeroe  of  tlie  country  does  not  dBuMJ 
this  improvement,  I  dhl  not  think  it  waa  neoeaeacr  to  olitaiu  anffloiant  d»t»  tatfUt- 
ting  the  rivet-. 
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On  Monday,  tlie  BTth  of  October,  the  river  rose  7  feet,  which  caiiaeil  snch  an  incr&- 
iD«Dt  iu  the  velocity  of  the  current  as  tn  grpatiy  retard  my  progrBSs.  Hart  it  not  been 
for  this  riBo  I  would  havu  succeedfd  iu  awondiiiK  the  river  as  iUr  jiaCiiHiert'iiStiition, 
where  the  Miasouii,  Kansas  and  T>-xiis  Railway  crosatii  the  river. 

Notwithstanding  this  rinn,  I  reached  that  poiut  where  all  iiuprov^ment  neceasaiy 
to  make  navigation  possible  at  low  watnr  oeaws  to  lie  practicalde. 

Proceeding  np-atreum  fmm  Fulton,  Arlt.,  sonndings  WHro  taken  every  3110  Feet  In 
the  channel,  and  every  100  lect  on  the  cioesiuga,  where  it,  waa  evident  that  the  water 
wan  shnaliiig. 

On  the  elioala  two  diagonal  lines  of  sonndiuga  were  rnn. 

The  character  of  the  buttoDi  aud  the  nature  of  the  Hoil  was  observed,  which  re- 
mained ibe  same  throughout  the  course  of  the  river. 

Distances  were  eatiaiated  by  calcnluting  the  run  of  the  boat  in  a  certain  time,  bom 
observations  taken  for  a  abort  purii'd  of  time. 

Owing  to  the  late  start  of  ThurstUy,  the  23d  inatont,  I  succeeded  in  making  only  IS 

On  Friday,  the  24th,  I  made  25  miles,  passing  the  Texas  State  line  abont  half  post 
10  o'clock  in  the  morning.  On  Saturday,  the  aQth,  it  was  noceasarj-  to  quit  work  early 
on  nccouut  of  threatening  rain,  and  therefore  only  21  mites  were  made. 

On  Monday,  thfi  yith,  abont  B  o'clock  I  passed  the  Indian  Territory  Hue,  and  camped 
a  distance  of  20  miles  above  the  line.  During  this  nightthe  river  rose  aud  the  current 
being  ioereaned,  the  distances  made  from  thison  were  not  so  great  as  on  the  first  d»ys 
of  tbu  examination.  Abont  2  o'u lock  of  this  day  I  passed  that  point  where  there  waa 
no  comparison  to  bo  made  between  the  map  and  the  river. 

Tuesday,  the  2Sth,  I  succeeded  in  reaching  a  point  20  miles  above  my  Inst  camp. 

Wednesday,  the  29th.  20  miles  were  made,  pnssing  Walnut  Grove  at  12  o'clock. 

On  Thuroday,  the  30th,  at  12  o'clock,  1  reached  a  point  which  was  situated  abont 
12  miles  b«Jow  the  Kemiahi  Kiver,  aud  owing  to  the  state  of  the  expenses  for  the  trip 
I  commenced  my  trip  down  the  river,  chocking  over  the  distances  which  1  hail  eatt- 
mated  on  my  journey  np  the  stream. 

As  the  peopin  in  the  country  were  in  arms  for  the  parpose  of  hunting  the  perpetra- 
tor of  a  crime  iu  Little  River  C'ounry,  Arkuusas,  I  did  nut  deem  it  safe  to  oarap  in 
the  country,  and  therefore  I  continued  my  junrney  daring  the  night,  arriving  at  Fal- 
ton,  Ark.,  ut  daybreak,  on  Saturday,  November  1. 

The  river  is  a  very  narrow  and  winding  stream,  coasistiog  of  a  series  of  very  short 
leversi-d  curves  of  great  curvature  with  very  short  orositingB.  The  wat«r  in  passing 
from  one  side  to  the  other  &eqnently  runs  at  right  angles  to  the  ohannel  in  toe  pre- 
ceding bend. 

According  to  the  shape  of  the  bed  the  water  is  crowded  over  to  the  outer  bank  of 
a  bend,  where  all  of  its  available  force  is  concentrated,  thus  allowing  it  to  expend 
all  of  its  energy  on  a  portion  of  the  bed,  which  it  has  wnshed  out  so  effectively  as  to 
make  the  depth  of  water  sufHoient  to  float  very  large  boats. 

The  earth  thus  washed  out  of  the  bonds,  instead  of  buiog  carried  away  by  the 
water,  is  only  held  in  suspension  until  the  water  crosses  from  one  bend  to  the  other, 
where,  on  account  of  the  wldtning  of  the  bed,  the  channel  is  not  confined,  which 
allows  the  water  to  be  distribuied  over  the  crossing,  lessening  the  velocity  of  the 
water  and  allowing  deposition  of  the  sediment,  whii%  is  greatly  aided  by  tho  snogs 
and  drift  which  have  lodged  iu  the  head  of  the  crossing. 

The  water  by  being  resisted  when  it  reaches  the  oroRsing  is  deflected  to  the  inner 
bank,  where  it-forms  an  eddy,  which  allows  of  a  quick  deposition  of  the  sediment,  and 
as  high  water  is  of  long  duration  these  bars  are  very  large,  eitendiug  to  within  500 
and  (ilM)  feet  of  the  outer  bank  in  low  water. 

These  bars,  instead  of  being  flat,  are  high  at  the  bank,  and  sloping  gradually  to  the 
water's  edge.  The  heart  of  loo  bars  are  always  being  out  at  low  water,  but  as  the 
beurts  are  of  such  great  curvature  the  bars  never  cave  beyond  a  taugunt  to  the  outer 
bank  of  the  upper  bend. 

In  tho  bends  the  water  has  an  average  depth  of  4  feet,  while  the  channel  varies  In 
width  from  too  to  150  feet.  On  the  crossings,  where,  on  account  of  widening  of  the 
water,  the  depth  is  decreased  and  varies  in  different  crossings  1|  to  3  feet. 

At  a  point  50  miles  above  Fulton,  Ark.,  the  width  l>etween  banks  gradnally  In- 
creases, and  OB  it  carries  the  same  umonnt  of  water  as  bel<>w,  there  being  no  triba- 
tariesof  any  importance  above  Little  River  until  Kimishi  Riverls  reached,  the  depth 
decreases  so  as  to  make  navigation  at  low  water  for  boats  drawing  more  than  1^  Met 
impowible. 

The  upper  river,  unlike  the  lower,  consists  of  long  bends  with  small  ourvature,  and 
many  long  reaches  iu  which  the  channel  is  often  divided,  allowing  the  sediment  to  be 
deposited  between  channels  and  forming  many  island  sand-bars. 

Throughoat  its  whole  course  the  banks  retain  a  height  of  15  feet  above  low  water. 
The  bank  on  the  inner  bend  is  sloping  and  decreasing  to  a  beight  of  13  feet.  The 
enter  banks  of  the  bends  are  always  caving  or  sliding. 
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In  almost  all  oftlivse  outer  bends  th«  land  ha<>  been  cleared  inr  fBrmiofr  p  ,  _  _ 
And  •«  all  of  the  timber  bna  boeii  cm  tbese  banks  are  deprived  of  tbe  prute*xion  at 
forded  by  the  tlmlier  and  iinderbrusb,  aUovinK  tbe  ciiireut  to  act  without  any  r«MSt- 
ftDca.  tbe  reaiiltof  which  is  tliai  all  of  these  places  ant  caviuK  very  badly.  Id  a  few 
bends,  wbeie  the  timber  mud  lirush  buve  not  been  removed,  the  bonks  withHtand  tlu 
fnrce  of  the  current  to  a  better  advantage. 

In  three  placen  it  was  noticed  wh^ru  tbe  banhs  bad  fallen  bodily  into  the  water, 
oarryiiig  and  preserving  the  timber  In  ila  )>arue  relative  poaition.  Where  These  alides 
have  nccum-d  at  the  head  of  a  bend  it  has  been  tho  moans  of  presHrvini;  that  part  <tf 
the  bank  below  it,  acting  as  a  dike  touhnDsre  the  direction  of  the  current. 

These  slides  are  dne  to  the  snil  beinK  uf  clay  and  the  subsoil  a  sandv  I<>am;  the  lat- 
ter iMing  washed  ont,  depriving  tbe  soil  fnim  any  support,  it  natiiriilty  slides. 

The  character  of  tbe  surrounding  country  shows  how  ausoeptible  tbe  banks  are  to 
the  action  of  tbe  onrteut. 

On  both  si^es  of  the  river  and  along  its  whole  course  there  are  coutiunons  ehaiM 
of  lakra  which  arefomieii  by  the  vibration  of  (he  bed  of  the  rivHr, 

These  takes  are  fruiu  one-hnlf  to  2  miles  inland,  anil,  from  tlie  similarity  exi«rtiii| 
betivren  thmr  banks  and  the  banks  of  the  river  it  is  very  evident  that  at  oi.e  tiiDS 
they  formed  apart  of  tbe  bed  of  the  river.  They  vary  in  depth  from  t^  to  15  fiiet,  aodia 
luulcth  from  oiie-hiilf  I«  3  miles,  and  prove  to  be  of  great  ulvaurxKe  Ut  the  cniiDny 
and  lu  novigaliim,  as  they  S'-rve  an  liirge  deitOHtturies  for  the  watfr  in  the  flood  aeaaoa 
when  the  river  overflows  its  baiikR,  ihiis  preventing  inundation  und  proloiiKiu);  uavi- 
gatiou  by  acting  in  the  capacity  of  feedere,  being  connect eil  with  the  river  by  liayoua 

At  Walnut  liH>ou,  !W  miles  above  Fulten,  Ark.,  the  river  at  nue  time  fomitda 
large  double  h(ir«e-shii«  curve,  shaped  like  the  letter  S,  the  water  cutting  tfaroagh  « 
the  narrowest  |>oiiit,  leaving  a  lake  un  each  side.  This  place  is  known  to  ateaiuboal 
men  as  "  Figure  Eight  CutMiOf." 

In  many  places  where  trees  and  drift  have  lodged  on  the  banks  tliey  have'  been  the 
means  of  aiding  and  qnlckening  the  depoHitiun  of  the  sediment  no  an  not  only  to  act 
aa  a  protection,  but  being  the  means  of  covering  the  banks  with  a  thick  coating  of 
red  clay,  which  tbe  river  gathers  iu  its  flow  through  tbe  red  Uuda  near  ite  h<«d- 

Could  the  banks  be  protected  while  the  river  Is  in  its  present  condition  of  sfaott, 
sharp  bendH,aiid  the^nagaaiid  drift;  bereinnveil  from  the  orosaingH, navigation  would 
be  uKinred  for  boats  of  nut  mure  than  '2^  feut  dranghC  during  tl/e  year  for  a  diatanee 
of  40  or  50  miles  above  Fnlton. 

Judging  from  the  velociryuf  tlieotinent  and  the  depth  of  tbe  water,  the  bedof  ths 
river  has  a  fall  greater  than  ordinary. 

The  bed  is  couipi-aed  princliially  of  sand  and  clay,  with  very  little  grarel,  and  a 
one  place  mck  was  found  for  a  dii>tunce  of  400  feet. 

The  drift  which  the  water  gathers  during  the  flood  season,  and  the  timSer  whict 
falls  in  with  the  caving  banks,  gnulnally  accumulates  on  the  crosnings,  where  the 
water  is  not  of  siilBcieut  depth  ti>  allow  it  to  float  ofl',  thus  furtniug  permeuble  dam* 
which  is  the  main  uaase  of  the  existence  of  such  shoal  water. 

Owing  to  the  depth  of  the  water  iu  the  lieuds,  very  little  drift  is  found  in  the« 
parts,  and  where  it  has  lodged  the  direction  of  the  current  has  deposited  them  very 
close  lo  Ihe  bauk,  making  drift  and  snags  deposited  in  the  bends  advautagnousiD- 
•tead  of  detrimental  to  navigaiiun. 

Owing  to  the  form  of  tbe  banks  of  the  lower  part  of  the  river,  the  water  is  socob- 
fiued  as  to  prevent  the  lied  of  Ihe  river  appearing  above  the  snrfjce  as  sand-ban. 

Only  four  sand-bars  were  observed  in  the  river,  which  were  entirely  due  to  tb* 
amount  of  drift  and  snagH  at  the  head  of  the  crossings. 

The  upper  part  of  the  river  differs  from  the  lower  in  this  respect:  The  bars  an 
nnmerons  and  are  not  the  result  of  the  accumulation  of  snaga  and  rock-beapa,  hnt  ats 
caused  by  the  courses  of  the  river. 

Where  the  wat«r  crosses  from  one  bank  to  the  other  tbe  bed  of  tbe  river  has  beta 
raised  by  tbe  sediment ;  therefore  all  theee  places  may  be  classed  as  shoals.  TImw 
places  woald  not  require  the  building  of  dikes  and  dams  for  the  purpose  ofconGDiBC 
the  water  so  as  to  a&ord  siifllcient  depth,  as  the  water  has  snch  force  and  direeUon  I* 
prevent  it  from  spreading  white  crossing  ehonld  these  crossings  be  cleared  of  drift. 
With  the  exception  of  these  crossitigs  only  three  shoals  were  observed- 
White  Oak  IjlioalH,  situated  15  miles  attove  Fulton,  are  of  rock,  extending  dian- 
nally  across  the  river  for  a  distance  of  400  feet.  The  average  deptb-wator  iii^ 
channel,  which  has  a  width  of  150  feet,  is  about  2  feet. 

Cottonwood  Shoals  are  situated  3  miles  above  White  Oak  Shoals.  The  bottom  it 
of  sand.  The  average  depth  of  water  is  H  feet,  with  a  channel  of  SOO  feet.  Tbey  ex- 
tend down  the  river  a  distance  of  BOO  feet,  bat  are  Dot  oontannoDa,  breaking  off  twiM 
into  deep  water. 

At  Walnnt  Bayou,  or  "Fignre  Eight  Cnt-ofl',''  a  large  bar  baa  been  formed  in  th* 
middleof  tbe  river  by  tbeaoUon  of  ue  twoonmnts  flnud  the  river  and  tbe  bajiM. 
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The  laain  bo<l;.  of  water  passen  to  the  right  of  the  bnr  and  has  a  chanael  150  fuet 
wide,  in  which  tliu  uverapu  dfptb  of  water  is  H  fe<?t. 

TliU  shoat  in  nrHanil  and  has  ii  length  of  I.OOU  Teut. 

The  valluT  or  the  K»1  Biver  varies  lit  width  from  :<  to  10  miles.  Itaaoil  iaofaverf 
rich  Handy  and  uluj'ey  loutn,  welt  ndiipteil  tu  the  nii^tng  of  cotton,  curu,  and  cuttle, 
which  are  itH  chirf  pnxlucla 

" ■  ir  the  produce  is  not,  affected  by  drought  when  the  soil 


ia  properly  tillrd. 
This  year,  while  il 


l"  year,  while  th<'  people  in  the  otlii^r  part»  [if  th<4  iltate  have  had  their  crops  af- 
fecti'd  1iy  a  very  Hi-vere  iln>nKht,  the  Airmen)  on  Red  River  have  not  felt  any  sovere 
effects  fnnn  Ihe  very  long  dry  Nrasnn. 

N<^r1y  line  fourth  of  iill  the  aviiilMile  farming  land  hus  been  cleiired  and  is  worked 
by  negroes  who  pay  rent  by  leoeiviug  a  certain  percentage  of  the  produce,  the  re- 
maioder  l)eing  the  share  of  the  owner. 

Stone  is  not  fonnd  in  the  viilley,  and  on -the  hills  that  which  does  exist  is  of  sauh. 
poor  quality  ns  not  to  jiiHtiry  qnarrying. 

The  timber  in  the  valley  is  chieflv  of  cotton  wood  and  ash,  with  now  and  then  cedar- 
brakes  iind  boia  d'aro  thickets.  Almost  all  of  the  wiilmit  has  bci-n  cut  out,  while  the 
cednr  and  Lois  d'arc  are  so  small  as  not  to  he  valuable.  The  hills  are  covered  with 
flnoqnalilii's  of  the  dilferent  oiiks  and  yellotr  pine. 

The  country  abounds  in  gatiie  of  all  kinds,  while  the  takes  contain  large  and  fine 
qnsntitii's  of  tish,  whirli  are  now  attracting  the  attention  of  the  Fish  Comraiitsianers. 

The  river  also  contains  a  great  many  ft^h  and  beavers.  Fishermen  an<l  trappers  &re 
settling  along  the  river,  being  atiracied  by  I  he  great  number  of  dsh  aud  beavers  that 
live  ill  these  waters. 

Th«  prodnce  raiset)  in  the  valley  of  the  Re<I  Kiver,  from  the  line  dividing  the  In- 
dian Territory  front  Arkansas  to  Fnltoit,  is  estimated  at  25,000  bales  of  cotton  and 
600.000  bushels  nf  com. 

The  only  mi-ans  of  shipping  this  produce  to  markets  is  by  the  Transcontinental 
Railway,  which  is  on  the  sonlTi  siile  of  the  valley,  its  nearest  point  to  the  river  being 
9  miles  distnnt.  Two  smalt  boats  rnn  np  the  river  from  Fultou.  but  as  their  trips  are 
uncertain  the  farmers  cannot  always  depend  upon  them.  They  arc  therefore  com- 
pelled to  haul  their  protlnce  to  market  by  ira^^iis  in  dry  weather,  anil  in  wet  weather 
tbey  are  cnnipelli'd  to  awuit  the  coming  of  a  Uiat. 

Two  railroads  hsve  been  pnijeuted  to  cross  Ihe  valley  from  north  to  south.  One 
line  crosses  the  valley  about  lOuiili^s  above  Fulton  and  the  other  about  TiO  miles  above 
the  same  town. 

Richmond,  a  small  town  of  a  population  not  exceeding  100,  is  situated  10  miles  above 
Fulton  nnd  6  miles  uorih  of  the  river.  It  ships  yearly  about  4,000  or  5,000  bales  of 
cotton,  and  lliv  tonnage  of  nieridiandiNC  iinnnallv  imported  will  amount  to  SOO  tons. 

Fulton  has  a  po(.nlaTinn  ofiW  souls.  Merchandise  to  the  amount  of  2,n00  tons  is 
yearly  imported  to  this  town,  and  It  is  estimated  lis  baudliiig  Iti.DOO  bales  of  cottOD 

Tl'jis  town  Is  situated  o 
which  crosses  EeUEiv 
patpnt. 

The  structures  for  this  bridge  ate  made  by  driving  sheet-piling  and  filling  in  with 

ThesubslructTire  is  of  masonry,  while  the  BUperstruotnre  is  entin-ly  of  iron. 

The  bridgR  has  tlires  piers  and  two  abutments.  It  is  792  feet  long,  consisting  of 
fonr  spans  of  the  following  dimensinns: 

Two  spars,  90  feet  in  length,  each  containing  6  panels  15  feet  long  each. 

One  span  of  -JO  jiaiiels  iO  feet  long. 

One  draw  span  3l'.J  feet  in  length,  containing  17  panels. 

Between  the  first  and  second  piers  of  i  his  bridge  a  sand-bar  I  as  been  formed,  which 
catches  the  drift,  causing  the  bar  to  build  up  with  every  high  water. 

Between  the  second  pier  and  the  draw  pier  all  Ihe  drift  which  the  river  carries  innst 
pofH,  and  as  this  apace  ir  not  wiila  enough  to  allow  the  drift  tu  float  freely  by  it,  1b 
backed  up  for  a^Hslance  of  a  quarter  of  a  mile. 

tive  or  six  years  ago  the  old  briilge,  which  stood  abont  20  feet  above  the  present 
one,  nas  washed  awsy  by  the  drift,  and  to  protect  this  iron  bridge  a  locomotive  ii 
omployed  dnriug  high  water  to  pull  the  drift  when  it  blocks  np  the  river. 


With  the  exception  of  Little  River,  the  feeders  of  the  Red  Kiver  carry  very  little 
water.     Little  Eiv^r  empties  its  water  into  the  Red  Kiver  2  miles  above  Fulton, 

IB  about  250  fent  wide,  and  is  navigable  for  a  distance  of  40  miles  fur  boats  draw- 
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The  Kimislii,  Clpur.  Boggy,  Blue,  and  Washita  empt;  their  waters  into  the  Bed 
Birer  far  up  neiir  the  headnalnre. 

These  BtrvaTiiH  ani  nearly  uf  the  sane  ntze,  bavjut;  a  depth  at  tUeir  moatbs  of  iboot 
3  f«et,  and  iu  high  wal«r  cao  be  Davigatcd  fur  12  or  15  milxB. 

1MX)0I>3. 

The  flood  season,  coiumeDcing  aboat  the  middle  of  January,  ceases  about  the  fin' 
part  of  Feliriinry. 

In  Jauuary  the  river,  on  a«coUDt  of  the  ^reat  raiDfall  in  the  valley,  vrhich  wu  40 
Inches  lost  year,  overllows  its  banks  along  its  wholti  course.  Tliis  water  ioDadtlei 
tile  country  and  reniains  on  the  surJaco  for  two  or  three  days.  The  water  is  buktd 
np  from  a  half  mile  tu  2  miles,  aucordiuc  to  the  chara:^ter  of  tlie  gronnd. 

The  water  grailually  recedes  to  a  height  of  6  or  8  feet  hUovb  low  water,  where,  witi 
the  exception  of  a  few  oscillations,  it  reiuains  until  the  1st  of  Juue,  whenit  falUdn^ 
log  the  month  of  July  to  low  water.  , 

Low  wati^r  exists  until  the  Ist  of  November,  when  slight  rises  occar  which  raetois  -^ 
navigation.  Tlie  water  bas  an  oscillation  at  the  Indian  Territory  line  of  15  feet,  nhltf  i 
is  inoreased  to  20  feet  at  Fulton.  This  increase  in  the  oscillatiou  is  due  to  tho  Littft  / 
Siver  and  tbe  width  of  the  river  at  Fnlton.  ;-^   . 

At  extieme  high  water  the  current  was  varlonsty  estimated  fro  >i  5  to  7  miles  p^  ^ 

At  low  water  tbe  current  is  impero^ptihle  in  some  beads,  while  in  others  it  hta  w 
velocity  of  1}  miles  pur  hour. 


As  the  improvenieni  of  the  navigation  at  low  water  wonid  reqnirv  an  ezpendijl 
Ot  money  the  amount  of  which  is  not  warranted  by  the  amount  of  commerce  ca]^ 
Onst  that  time,  this  estimate  is  made  only  for  the  purpose  of  making  oavigatt<« 
dftDtterous  at  high  and  low  water. 

Eteamboatmen  do  not  care  to  navigate  tbe  river  at  low  water,  as  there  it  ^ 

ftt  that  time  of  the  year  requiring  trausportatt9n.  The  great  number  of  snaniiB  (B 
tivBr  require  them  lo  float  down  with  the  current,  using  their  power  only  to%ep  Ihi 
boats  away  froin  snags.  A 

Were  it  pot  for  tho  great  number  of  suags  and  the  amount  of  drift  iWhufiwungiT 
the  water  would  sooti  increase  the  depth  on  these  crossings  to  allow JflMjfW  2^  feel 
draught  to  navigate  the  river  safely  a  distance  of  40  or  50  mites  ^Tjaupe  year- 

A  small  snag-boat,  if  properly  employed  during  the  season,  conld  ^Bl^heof&t  Oit 
navigation  the  above  distance,  and  probably  as  far  as  the  tine  of  Ih^BdianTerritcrf 
And  Arkansaa.  gv. 

With  the  caving  banks  a  great  deal  of  timber  falls  into  the  ri^Kebich  lodges  is 
the  bed,  forming  siiaga  and  rock-heaps.  This  timber  should  ba^^Hhiiin  the  bank, 
and  instead  of  cutting  it  np  in  small  piecsD  to  prevent  it  from  I^^He  1°  the  bed,  it 
would  be  more  beneficial  and  less  expensive  to  fall  it  down  th^^^^rand  anchor  it, 
thus  affording  a  natural  pnitecCiou  to  the  banka.  ^^^^F 

Mattress  work  on  the  Red  River  would  bo  expensive,  as  ther^^^Bslone  or  willon 
fit  for  the  purpose  ;  they  would  have  to  be  imported  and  woi^^^^^mand  an  exotbi- 
taut  price.  ^^^ 

The  following  is  "' 


One  snag-boat,  100  fetl  long I*.*" 

Captain,  six  mouths,  attl^O 900 

Pilot,  six  months,  at  $IflU fiW 

Mate,  BIX  months,  at  ?  100 600 

Clerk,  six  months,  at  *75 450 

First  engineer,  sis  months,  at  $100 6«1 

Secoud  engineer,  six  months,  at  160 3tV 

Watcfanian,  Biicniouihs,  at  (45 270 

First  cook,  MX  months,  at  |40 i« 

Second  cook,  six  months,  at  (25 ISC 

Two  waiters,  six  months,  at  (20  each US 

Ten  deck  hands,  six  months,  at  $30  each l.SX 

Total lO.KlO 

Contingencies,  10  per  c^nt 1,0*1 

Total II. 2U 

Very  respectfully,  your  obedient  servant, 
Cpt  H.  S.  TA..R,  U.A.Oaxm.1.. 

Corpt  of  Etigineert,  U.  S.  A. 
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supplemental  eepoet. 

United  States  Engineeb  Office, 

Little  Rock,  Ark.,  December  18, 1884. 
General:  Referring  to  my  letter  of  November  12,  18S4, 1  have  the 
honor  to  iDolose  the  report  of  an  naBiscaot  nent  to  ma>l[e  a  further  ex- 
amination of  the  Bed  Kiver  above  Falton.-  Taken  in  connection  with 
my  report  as  contained  iii  that  letter  it  seta  at  reat  the  question  of  the 
desirability  of  improvement  above  the  mouth  of  the  Kimishi  River.  I 
have  no  desire  to  modify  my  report,  bat  simply  forward  this  aa  a  satis- 
factory confirmation  of  predictions  aa  to  what  would  be  found.  Injustice 
to  this  assistant  I  must  invite  attention  to  the  length  of  river  examined 
at  such  a  trifiing  expenditure  of  moaey. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabee, 
Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


United  States  Emginrrr  Office, 

Liltle  Rock,  Ark.,  December  4,  1H84. 

CatTAIK  :  1  have  tlin  honor  to  submit  the  folloiring  report  of  the  eiAmin&tion  t>t 
tbe  Bed  River,  from  the  mtiuth  of  tliu  Littio  Wichita  to  the  mouth  of  the  Kimishi 
BireT,  a  distauce  of  150  luilea,  makinic  the  examination  complete  to  Falton,  Ark.,  k 
distance  of  30ri  milea : 

la  ohedience  to  your  letter  of  iastractions  of  Noveinber  3r>,  I  left  Little  Book  at 
12.30  a.  m.,  November  2fi,  and  ptooeeiled  to  Denison,  Tex.,  which  place,  I  learned 
upon  inqniry,  would  be  the  munt  economical  t)Oiat  from  which  to  work. 

Arriving  in  Denison  at  dusk  on  the  SGtb  I  started  on  wy  journey  early  th«  following 
momiD^.  At  this  point  the  river  was  in  such  a  bad  ooDdltion  that  any  attempt  t« 
ascend  it  in  a  tikiEF  would  be  very  expensive ;  I  coucluded  to  proceed  np  the  river  on 
boTse-haok  and  ttuiah  the  reconnaissance  by  water  on  my  return. 

I  proceeded  np-stroam  on  the  ^th,  and  by  night  had  camped  iu  what  is  known  as 
Delaware  Bend,  3o  miles  from  Denison,  and  on  the  2^th  reached  the  month  of  the 
Little  Wichita,  60  miles  from  Denison. 

At  this  point  the  river  was  in  such  a  condition  that  I  did  not  deem  it  advisable  to 
make  any  fnrther  examination,  and  so  returned  to  a  point  about  1  tiiile  below  the 
mouth  of  the  Wichita,  where  1  bad  made  arraugemouts  with  a  ti'apper  to  take  me  to 
the  Eimishi  River.  Arriving  there  on  the  niorniuK  of  the  ilDth  at  10  o'clock,  I  seal 
my  hoise  to  town  and  the  next  morning  proceedea  down  the  river,  camping  the  first 
night  at  a  place  50  miles  below  the  railroad  bridj^.  On  the  evening  of  December  3 
I  arrived  at  the  mouth  of  the  Kimishi  Rivor.  and  the  next  morning  startled  forClarks- 
Tillo,  where  I  boarded  the  train  and  proceeded  to  Little  Rook. 

By  this  method  I  have  made  quicker  time  and  examined  more  river  than  if  I  had 
proceeded  the  whole  distance  up-stream. 

The  examination  thus  made  ciimprises  all  the  main  part  of  the  river — a  very  long 
reach — anj'  attempted  improvement  of  which  will  imt  pri>vo  succcsiit'nl.  I  have  made 
a  rough  estimate  of  the  amount  required  for  improvement,  from  the  nninber  of  dikes 
aod  dams  aad  lengths  of  same  necessary,  yet  I  do  not  believe  the  qnioksaud  could  be 
•ompletely  controlled  bv  Che  >>ei«t  judgment,  backed  bv  this  amount  of  llnaucea. 

From  the  mouth  of  the  Kimishi  River  to  the  mouth  of  the  Blue  River,  a  dialaaoe  of 
65  mites,  the  width  of  the  Red  River  bstwi'eu  the  banks  remains  the  same  as  thnt  part 
of  the  river  l)eIow  the  Kiioishi  Kiver.  The  river,  instead  of  windiue  hauk  upon 
itself  in  a  scries  of  loop-like  forms  like  the  lower  river,  contains  long  b.'udi  of  little 
onrvature,  which  are  often  connected  by  long  straiKbt  reaches.  By  this  firm  of  the 
river  the  bars,  which  are  uonneeted  to  the  liankn,  are  nece.«iarily  decri^aseil  iu  ilimen- 
sions.  This  is  eansed  by  the  current,  which,  instead  of  being  turned  dircutl.v  aside 
by  the  banks,  acts  with  grcatur  force  upon  the  innur  bunk  of  the  beudt  of  small  curv- 
ature, and  the  sand  and  earth  thus  washed  out  is  distril>ut»il  in  the  hi<d  of  the  river. 
Aa  the  channel  is  uot  conHtied,  the  sand  thna  washed  out,  instead  of  bctug  deposited 

isle 
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in  tbose  places  where  the  carreot  is  TiBt;  altfchl:,  and  wbicH  nonld  canse  aalj  t]» 
fbniiBtion  nf  bam  connpclcd  with  the  linnks,  hiiH,  ou  accouut  of  the  many  little  cbu- 
Dets  Inio  wliich  the  mum  obauutt  is  divided,  fornieil  island  liarH,  wbicb  are  mi  nnnier- 
onH  an  tu  miike  it  im|i<iiwHili-  to  trace  the  maiu  chauuH  from  the  f-irui  of  the  bknki. 
Tills  btiuf;  a  qnicksaud,  waebFH  very  rapidly,  and  ranseH  the  tibifltn);  of  tbe  chaQTwl 
to  be  very  Trfqiieiit.  From  Inroniinrinil  Kathrn-d  rnim  the  peopin,  places  vrbet«  Ihs 
river  WHH  for<lHlile  have  been  known  to  wanh  nut  to  deep  water  ia  oiif  dn.v  aud  fill 
np  in  the  same  time.  Wbi'ru  the  water  crnaaes  fn>m  uiie  nde  to  Ihe  other,  and  iu  iIm 
reaches,  the  depth  of  water  in.very  sliKhl  in  those  phieeH  which  hnve  dd;  width, 
■while  n  pcaiir  depth  Vfas  olti'ii  observed  between  bars  or  reef*,  Imt  of  siicli  a  widti 
as  in  lie  utterly  nM'lesH  for  DBvigailoii. 

These  narrow  channels  are  only  in  their  primary  state,  bavint;  jnst  commrneei 
catting  tbroiiKh  bam  or  reefs,  and  in  short  time  will  have  widened  the  s|ia>H>  bnt  dt- 
eteRHed  the  depth,  where  the  waler  will  be  iinpedi'd  in  its  eonran,  and  will  thcTeCxi 
be  turned  asiile,  ciiiisine  a  repetition  of  the  satue  process  ou  the  other  HJile. 

The  depth  of  watt-r  iu  this  reiieb  has  dtfreased  fmui  the  month  of  Kiriiielii  Rivw, 
where  the  depth  of  water  is  the  lieniU  wonM  nvera^  alio-n  U  feet  and  on  the  cf«»- 
lugs  li  feet  in  low  water,  while  at  the  month  of  Blue  River  the  depth  of  water  islts 
by  4  inches  iu  the  bends  and  by  f>  inches  on  the  croKsinKH. 

From  Blue  Kiver  to  the  Wit-hila  River,  a  distance  of  55  miies,  the  river  preMoti 
much  the  sanu-  oppearauc- na  that  part  Just  drseribed,  with  the  oxceptiou  that  »<le- 
ereaso  iu  tfau  enrvature  ia  noticed  and  tne  bmika  become  of  a  more  permaiivnt  natan, 
oaased  by  the  character  of  the  country  chan)(iuff  from  a  t\ay  Hubsnil  t»  ruck  uii 
■late,  with  some  evidences  of  lignite.  In  thiH  reach  the  depth  of  wuter  in  the  ch» 
nel  at  low  waler  will  not  ezeeed  7  feet,  the  qnicksand  in  the  river  liein);  to  a  drplk 
of  40  feet,  which  depth  wan  ascertained  from  the  employes  of  the  Missiiori,  KaasM 
]iTid  TeiHS  Riiilroail  Company,  who  excavated  to  that  depth  for  a  fiiundulion. 

After  pansinfc  Ihe  WsHbila  Biver  the  1a»t  tributary  of  Huy  note  is  left  b>  hind  and  * 
Kreat  ehnii^e  ia  very  quickly  noticnd  in  the  volume  of  water.  From  the  KiinUki 
River  to  llie  Wanhita  Kivirthe  width  of  the  nlream  will  average  TtHi  feel,  whitcA 
miten  above  the  Watihila  River  the  width  );radua1ly  dei-reasefi,  and  at  Belknap  Cire^ 
in  miles  lielow  the  Little  Wichita  River,  the  width  of  the  Hver  is  about  r>;iU  leel.  Thr 
width  of  Iheriveris  aseiTlained  from  the  ropes  stretcbeil  across  the  river  for  IbepBT- 
po<ie  of  piiipeltiuR  ferries.  In  this  reai'h,  whtL-h  is  4(J  miles  iu  length,  the  banks  an 
more  pernianeiit,  and  targe  blntfH  of  lime  aud  sandstone  projnrtouttoihe  river,  wbicb 
are  the  causes  of  forming  a  series  nf  very  large  bends,  but  not  eontnining  thatcarva- 
tore  necesf-ary  to  conline  Ihe  water  KuRli-ieuIty  so  as  iu  make  navigation  poHxible. 

The  bed  of  the  river  is  similar  to  the  Uplier  Arkaunas  River,  con.aiuing  many 
i«Iau<l  bars  of  dilfen'nt  siEes,  which  are  distributed  in  all  parts  of  the  btd,  beariu 
gooA  testimony  to  the  shifting  natnre  of  Ihe  snud. 

Tlie  reach  of  river  thus  eKamini'<1,  which  is  150  miles  in  length,  is  very  irregtlu 
in  its  wiiHb.  At  siniie  places  the  banks  have  washed  out,  leaving  large  buys,  and  it 
many  placex  tlie  width  of  water  is  over  1,()U0  feet.  By  this  irregular  form  of  \ht 
bauksliirge  qitaiititii'Hoftbe  earth  fall  into  the  rlvor,  which  fill  up  the  plaees  wasbrd 
out  by  tbe  current.  The  ohaniiel  beinjjcbaugeil,  the  other  bank  is  attacked,  whick 
yields  ri'adily  to  the  current,  while  the s«'di mentis  being  deiraMIcd-vn  thuu'her  sidi 
In  the  still  water.  Thus  the  river  continnalty  vibrntesin  its  bed,canHing  the  foraa- 
tlou  of  so  uiany  iiland  bars.  These  bars  wonid  cease  forming  coold  the  banks  be 
protected  Hu  «H  to  prevent  tliem  from  foruUbiiig  the  material. 

Proiu  Kimitthi  Hiver  to  Blue  River  the  banks,  with  the  eiceplion  of  one  place,  wi 
of  a  nuifomi  height  of  lafect,  increasing  very  gr.idnaily.  In  the  enter  bends  veij 
low  places  were  fm[uru'ly  noticed,  being  causeil  by  the  wash  of  the  surface  wata 
depoHtHd  by  the  heavy  rains  in  the  wet  Beason,  Fifteen  miles  above  Kiniinbi  Rivn. 
Garrett's  Uiull*  extends  along  the  river  about  I  mile  in  length  and  30  feet  high,  tad 
is  composed  chiefly  of  a  clayey  loam,  with  some  louse  stoue. 

After  passing  Blue  River  the  cunnlry  changes  froin  a  wide  level  bottom  to  one  thil 
is  frequently  intersected  by  small  ridges  presenting  a  blutf  appearance  at  the  Hto. 
many  Containing  loose  stone,  while  others  are  composed  chiefly  of  solid  strata. 

Immediately  on  the  banks  the  timber  is  nut  found  iu  large  quantities  nor  of  flat 
quality.  The  growth  is  chieQy  a  few  miles  fioin  the  banks  and  princi|>«lly  oo  tb> 
small  Btreauis  and  liayous.  Tliroughont  its  whole  course  the  bankuare  caving  tot 
vei^  great  extent,  being  chiefly  couiposed  of  saud,  with  very  little  claj,  which  is  dr 
poBit^  on  the  sand  by  the  liver  in  time  of  the  doods.  In  many  placea  the  baakl 
have  received  a  deposit  of  sand  which  has  washed  np  agairint  them,  forming  a  bigk 
and  narrow  bluff,  tbiisniakiug  the  main  bank  a  reiuforoe.  Thissandblnff  isuolpic- 
manent,  although  it  gathers  much  brush  and  drift,  and  often  conlaina  vegetaiioa. 
Notwithstanding  the  protection  thus  affonled  by  nature  and  the  river,  the  contiDnl 
wash  of  the  water  grudnally  depusits  Ibis  sand  again  into  the  bed  of  the  river, aaJ 
tbns  it  ia  that  the  banks  are  coutiniully  building  up  in  one  year  aad  beins  wmW 
■way  iu  the  next. 
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AJterpMsing  Walnnt Creek,  aRmall  Btreain  15mile«  above  tbe  Washita,  the  banks 
are  of  a  more  pernianunt  nature  uDd  <1d  uot  yield  ao  readily  to  the  cLirrent,  bat  the 
amonnt  depoaiieil  iHSQflleient  tn  keep  the  bed  of  tbe  river  coutiDuall;  filled  with  bam, 
and  from  iiiformatioh  gathered  from  tbe  uatives  tbia  property  is  .     —       ■ 

■  alinoat  to  ita  hendtvarers. 


increastug  aoil  tbe  amount  of  timber  and  >iii<lerbruab  decrensing. 

The  liottom  of  tbe  river  ia  qiiioksand,  with  very  littli<  cl^y,and  biui  a  depth  of  40 
feet.    The  iirnfile  of  the  liotrom  is' very  irreKiilar,  pronenting  large  elevntioua  and  de- 

firetisioiiti,  whiuh  are  distributed  tbroughoiiC  the  bed  witboat  auy  uotformjty.  Tbia 
rregiilarity  ia  eansed  by  tlie  ahiftJni;  niLlnre  of  the  sand,  which  yields  ao  readily  to 
tba  ciirreut  that  what  ia  to-day  a  depnvatiin  n-iil  to-ia»rrow  be  an  elevatiou.  The 
bed  of  tbe  river  has  an  nadulatory  motion,  canaiag  tbe  water  to  be  in  large  pooladi- 
Tided  from  each  other  by  birgn  reofa  of  sand. 

Tbe  drift  and  anajEs  in  tlie  river  are  very  few.  Id  this  sand  tbe  great  quantity  of 
drift  which  is  carried  by  the  floods  ia  very  quickly  held,  forming  snags  and  raok- 
heapa  for  only  a  abort  period,  as  they  very  rnpiilly  sink  in  (he  Hand. 

In  tbe  exoLvation  for  the  fonudalion  of  liridgRa  oppoxite  Denlxon  the  work  waa 
very  serioniily  iutcrrnpled  by  this  drift,  which  bod  stiuk  into  the  sand  aud  was  en- 
countered for  a  distance  of  'iO  feet. 

The  DDevennpHs  in  tbe  bed  is  uot  confined  to  one  aide  of  the  river  with  deep  water 
either  iu  the  middle  ernear  the  oppoaite  bank,  butia  distributed  throughout  the  en- 
tire width.  Inslea<l  of  only  one  deep  depreRiiion<thronghout  its  course  there  are  a 
nniaber  of  small  ones,  which  are  not  continnona,  but  which  ahnti  against  a  reef,  so 
that,  virtually,  there  is  no  ebanneleii»ting  iu  the  river  until  the  mouth  of  the  Boggy 
Biver  is  reached,  where  the  volume  of  water  is  somewhat  increased,  and  the  banks 
have  a  mure  winding  form,  thns  confining  the  water  to  a  better  advantage. 

Not  the  slightest  trace  of  stone  or  gravel  was  found  in  thebed,ezaeptattbemoDthe 
of  tribiilnrics,  wb^re  also  some  mudily  bottom  was  observed. 

I  learned  from  the  bridge-keeper  near  Denison  that  immediately  below  the  bridge 
-waa  a  liar  upon  which  only  one  motith  ago  fishermen  fooiid  15  feet  of  watrr,  which 
demouatrates  how  rapidly  tbe  material  composing  Lbe  bottom  will  SlI  up  and  wash 

Tbe  only  tributsrips  of  any  note,  and  which  provide  over  SOper  cent,  of  the  volume 
of  wattT,  lire  the  KimiHbt,  hoggv,  Blue,  and  WaHhita  rivers,  which  all  flow  in  from 
the  Indian  Ti-rritory,  m  the  moniitaina  of  which  tliey  rise. 

Tbe  Kimisbi  Kiver  which  empties  into  the  Eed  River  155  mites  above  Fulton,  Ark., 
rises  in  the  scmlh  ci-ntral  part  of  the  Indian  Territory,  in  the  Kimisbl  Mountaias,  and 
is  about  lUO  miles  Id  length.  Ita  width,  at  the  mouth,  is  about  2-'>0  feet-,  having  an 
average  depth  of  I^-  feet  at  low  water.  The  vHocity  of  its  current  was  I'sliniftted  at 
1  mile  per  hrnir.  The  banks  are  permanent,  Iteing  well  protected  wltb  timber.  The 
bed  of  this  river  is  com pnsed  of  bliick  clay  and  sto'm-,  alteranting. 

Twen ty  miles  above  Kimishi  Rivei  the  Boggy  River  empties  its  waters  into  the  Red. 
This  stream  i»  almost  similar  to  tbe  Kimisbi  River  in  length,  brend'b,  dtiptb,and  the 
nature  of  its  banks  and  charnoter  of  ita  bottom.  The  current  noticed  was  not  of  snch 
velocity  as  that  iu  the  Kimlslii  River.  It  rises  iu  the  Cauiviltan  Uonntaina,  about  8 
miles  south  of  the  Canadian  River,  which  em|itit«  into  the  Arkuuans. 

The  Bine  River,  simated  :tr,  nillps  al)Ove  the  Boxgy,  has  ita  source  iu  the  Cana- 
dian MontituiuH,  and  flows  pnrallpl  to  the  Bn<;gy  Rivr.  Tbe  width  at  the  mouth  is 
25(J  feet,  with  an  average  depth  of  1)  tcet.  The  bed  is  composed  of  stone  and  black 
day. 

One  hundred )ind  ten  miles  above  the  Kim iahi  River  the  Washita,  the  largest  of  these 
tributaries,  enters  the  Red  River.  Ita  width  at  its  month  Is  400  feet,  and  its  average 
depth  nf  Boitndiiiga  taken  every  50  feet  ia  at  low  water  2  feet.  Like  the  other  tribu- 
taries, the  Wsshita  flows  through  a  country  of  loose  atone  and  clay,  and  it  may  be  said 
to  have  permanent  banks  and  a  stone  bottom,  which  gives  place  to  (;layaboatI5  milea 
above  its  mouth.  Theriverriaegin  the  Washita  Mouutaiua  in  the  western  part  of  the 
Indian  Territory,  winds  through  a  very  mounlainoua  country,  and  has  a  length  of 
over  250  miles. 

Besides  these  rivers  there  are  nnmerouHsmall  creeks  entering  from  both  sides,  which  ' 
carry  very  little  water  in  the  dry  season. 

These  four  rivers  Just  described  are  all  clear-waler  streams,  with  the  exception  of  the 
Bogg^,  which  has  a  mnddy  color  given  it  by  a  tribatary  called  the  Huddy  Boggr 
eatunng  It  3&  miles  ttom  the  mouth. 
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falls  in  the  coa&tiy  Dpsr  the  hesilwatm  of  the  Ited  Blver  and  its  tribntAiiu  tail  t 
very  op«n  oatlet  inio  thia  lon^  reach  of  river,  which,  on  accouat  of  the  level  coantt; 
aiirroiiiidiug  It,  in  not  Bwelled  bj  the  anionDt  of  local  raiafall.  The  floodi,  thereron, 
in  thin  upper  part  of  the  river,  where  all  its  niaiu  tdbutariea  empty  within  110  milM 
of  rlvor,  are  naluraUy  ver;  quick  and  of  very  short  duration. 

The  dooda  occur  in  February  and  June,  the  latter  being  the  greatest.  TbejriKii 
ten  hours  to  Ihuircreal-cst  height,  and  remain  at  that  Btas;e  from  one  to  t«ovMk^ 
when  the  water  falls  to  very  little,  if  any,  above  tow  wator,  and  with  slight  oseillt- 
tions  of  from  6  iuches  to  1  font  remain  at  this  stase  tlironghoat  tba  year. 

The  greatest  oscillation  noticed  by  rirer  mou  at  Deuisou  was  2$  feet  aud  the  dm- 
tion  of  the  dood  at  this  stage,  w bicli  was  the  longest  noticed,  waa  two  weeks,  wliilt 
the  shorteet  duration  of  the  floods  was  Ave  days. 

The  current  is  very  rapid,  increasing  from  a  velocity  of  2  miles  at  low  watn  n' 
miles  at  high  water.  Large  qiianlitios  of  drift  are  carried  hy  the  high  water,  vhid 
either  float  down  into  the  lo<iver  river  or  sink  into  the  sand. 

In  ia77  the  Missouri,  Kaus&»  and  Teiaa  Kailway  Bridge,  a  wooden  structuir,  boilt 
upon  piers  whifh  were  not  sunk  to  a  rock  foundation,  but  built  upon  a  crib  of  ab«« 
piling,  was  waslied  away  by  the  high  water  lodging  againct.  a  wagon  bridge,  hiKi 
mile  below,  of  a  similar  build.  The  river  being  th  as  obstructed  the  drift  occumuliTd 
to  such  an  extent  that  the  wugon  bridge  was  not  able  to  sustain  the  great  strain  thu 
brought  upon  it.    Two  of  these  piers  remain  standing,  in  good  condition. 

The  high  water  overflows  the  surronnding  country  only  in  a  few  low  places,  and  ■ 
backed  np  for  a  very  ehort  diHtance  Iwfore  it  reaches  the  second  or  reinforce  backs, 
which  extend  along  the  river  gradnally  decreasing  in  height,  and  diverging  from  tbi 
main  banlcH. 

The  rise  of  1877  was  the  largest  OBcillafion  by  10  or  12  feet  ever  noticed  upon  lit 

The  Bed  River,  forming  the  boundary  between  the  Indian  Territory  and  TBlM,lia 
on  its  south  bank  a  very  extensively  cultivated  contitry,  while  on  ila  north  bank' 
very  amall  portion  of  the  available  laud  is  used  for  ati.v  euterpriae.  The  few  fun 
not  iced  were  worked  by  white  men,  who  intermarry  with  the  Indiana  for  the  pnipo* 
of  obtaining  the  same  rights  which  they  enjoy. 

Very  fine,  large  quantities  of  timber  are  Ibuud  on  the  north  aide,  a  very  efaartdii' 
tknce  from  the  river,  the  most  valuable  and  important  of  which  ia  walunt,  hickncr. 
ash,  jeUow  pine,  aud  the  difl'erent  colored  oaks.  On  the  south  side  the  timber  ■ 
chiefly  oak  and  pine,  with  email  quantities  of  hickory  and  ash  and  gum. 

Large  quantities  of  atone  are  ionnd  on  both  Hides,  it  being  principally  sand  id' 
lime  stone,  with  smalt  quantities  of  granit«  of  suith  a  nature  as  to  unfit  it  forbnili- 
ing  pnrpoHoa.  The  sand  aud  lime  atone  does  not  occur  in  regular  stratas,  as  v<mU 
be  ei  peeled,  bnt  is  tlirowu  up  in  every  conceivahle  shape,  bearing  testimony  of  pM 

On  the  Texas  side  a  great  many  towns  have  been  hnilt  within  a  few  miles  of  tin 


all  in  a  very  flourishing  condition. 

The  chief  exports  are  cotton  and  wheat;  an  estimate  of  the  amount  of  these  eip«n 
and  the  mercl i and i»e  imported  to  the  towns  eould  only  be  obtained  by  consDllingli' 
forwarding  and  receiving  books  of  the  many  railway  stations.  A  rough  estiatK 
given  by  a  gentleman  in  Dcniaon,  waa  lf)0,000  bales  of  cotton,  raised  ni>on  a  itieli 
of  country  extending  from  tliemonthof  the  Little  Wichita  Bivet  to  Texorkaua,  ■ '>*' 
tance  of  250  miles,  aud  20  miles  wide. 

Four  miles  north  of  Denieoa  the  Missouri,  Kansas  and  Texas  BailwayCompaajbi" 
built  a  bridge  across  the  river,  of  the  Howe  truss  patent.  It  is  built  upon  very  hJ|t 
banks  and  is  636  feet  long,  containing  four  piers  of  st^ne,  three  of  which  have  bw 
sunk  to  stone,  while  the  one  nearest  the  nortb  bank  is  bnilt  upon  a  foundatico  o 
pitrrt  perdat.  The  supers triictnre  coosists  of  four  spans,  built  of  wood  aud  iron,  ti 
wooden  upper  chord  and  poslsandironlower  chord  and  braces  aod  ties.  It  ismmorrf 
that  the  railway  coini>any  are  contemplating  the  building  of  a  new  bridge,  whitbi' 
to  be  of  iron,  with  rock  fonndationa. 

iMPnovE»tBNT. 

In  order  to  improve  the  R^d  Biver  eo  as  to  make  navigation  possible  for  six  uool^ 
in  the  year,  it  would  be  necessary  to  confine  the  water  to  a  ohannel  of  not  morelbv 
SOO  feet  in  width.  This  would  require  the  building  uf  dams,  dikes,  and  hank  ptol* 
tions  upon  a  material  which  cannot  bo  controlled  except  by  the  expenditnra  of > 
large  amount  of  money  for  very  elaborate  work,  the  execution  of  which  is  Dot " 
ranted  by  the  amount  of  commerce  which  the  country  has. 

The  problem  of  transportation  has  been  clearly  demonstrated  by  the  raitv^* 
without  taking  the  river  as  a  factor.     In  order  to  make  the  river  navigable  fnm  > 
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month  nf  the  Washita  to  the  moatb  of  (he  Ktmixhi  River,  a  distance  of  110  milUH,  it 
vonld  reiiaiie  not  lB»a  than  |10,OU0  ptir  mite,  makiuK  a  total  iimount  of  $1,IU0,01X), 
and  it  is  qiii'alioii:ible  if  this  large  antoiiut  would  make  tht>  iiuprovenient  pcriuauunt. 
It  ia  uut  ailvianl)le  to  make  any  estimate  of  the  cost  of  iinprovemeiit  above  the 
Washita,  ax  in  some  years  the  river  carries  no  vuter  fur  a  month,  and  diiriuj;  the  re- 
mainder  of  the  year  the  volume  of  wal«r  is  ao  small  that  it  uoald  not  be  put  to  any 
praotioable  uae. 

As  a  drain  to  carry  off  the  snrplna  water  of  the  country  the  river  aaswers  eveiy 
parpose,  but  to  improve  it  permanently  for  safe  navigation  for  six  months  in  the  year 
vould  be  an  andfrtaking  which  wonM  not  be  occompUHhed  withont  the  espeuditnre 
of  a  larjre  amount  of  money,  whiuh  is  not  warranted  by  the  amcmut  of  commeiue  of 
the  country,  and  if  acoompllnhed,  would  not  prove  benefioial  to  the  people. 
Very  respectfolly,  your  obedient  Mtrvaut, 

Uax  a.  Orlopp,  Jk., 

jMltfONl  Engineer. 
Oapt.  n.  S.  Taobr, 

OniM  SlaU*  Enginetn. 
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examination  op  petit  jean  river,  arkansas. 

United  States  Enginbee  Oppiob, 

LittU  Sod,  Ark.,  November  3,  1884. 

Obnebal:  In  puraaance  with  the  reqairiimeots  of  yoar  letter  of  July 
31,  1884, 1  have  the  hODOr  to  famish  the  folloninK  infurniatiOD  relative 
to  the  question  whether  or  not  the  Petit  Jean  River  is  "  worthy  of  im- 
provement." 

•  a  a  •  •  •  a 

From  assistant's  report  it  appears — 

Jst.  Stream  is  never  navigable  above  Danville. 

2d.  It  can  only  be  made  navigable  at  low  water  from  Danville  to  month 
J)y  lock  i^nd  dam  system,  a  system  used  only  where  navigation  is  of 
vital  importance,  warranting  large  outlay. 

3d.  The  commerce  warrants  an  expenditure  upon  this  stream. 

4th.  High-water  navigation  is  all  that  it  is  worth  while  to  attempt  to 
secure,  with  No.  3  kept  in  view. 

6th.  His  report  gives  all  the  data  necessary  to  make  an  enlightened 
estimate  of  the  amount  required  without  further  survey. 

PRESENT  COMMERCE. 

From  assistant's  report: 
15,000  to  'iO.OOO  bolea  of  cotton. 
400.000  to  tKXi.OOO  huDheis  of  com. 
Herohmndiae  imported  eqnala  1,000  tout. 

From  Mr.  Harkey : 
£4,000  to  30,000  bales  of  cotton  by  himsuU  imd  ot  hen,  auii  400,000  pounds  way  freight. 

Future  commerce  is  hard  to  estimate,  bot  judging  from  personal  ob- 
servation and  views  of  intelligent,  nnprejndiced  men,  it  is  likely  to  be 
trebled  and  even  quadrupled  inside  of  ten  years. 

The  assistant's  rei»ort  will  be  found  appended  and  marked  A. 

Information  in  regard  to  commerce  not  found  in  No.  2  will  be  found 
appended  and  marked  B. 

EEOOMMENDATIONS  AND   REMARKS. 

From  conversations  bad  with  the  assistant  who  made  examination, 
teben  togethw  with  his  report,  I  am  satisfied  that  his  recommendations 
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in  regard  to  the  stream  are  practically  the  best  that  can  be  made.  An 
appropriatiou  of  $7,000  could  be  well  expended  ii[K)n  this  stream,  aod 
in  such  a  manner  as  to  develop  the  prosperity  of  this  particular  section. 
This  stream  sl^ould  be  classed  with  the  Fouruhe  la  F^ve  and  the  Saline 
rirers,  and  has  more  merits  than  either  uf  them  in  some  respects.  Tbo 
method  of  improvement  as  set  turth  iu  Mr.  Orlopp's  report  is  fully  ij^ 
proved, 

1  am,  general,  very  respect fu II  v,  your  obedient  servant, 
U.  8.  Tabeb. 
Captain  o/  Engi»em. 
Brig.  Gen.  JuiiN  Newton, 

Cliief  of  Engineera. 


i.. — RBPORT  OF   MR.    MAX  A.  ORLOPP,    JR.,  A88ieTANT   EaOIXBKR. 

tiNITBD   STATBB    EXOIXEKR   Ol'FICB, 

Little  Kock.  Ark.,  Ociober  ay,  \m. 
Captain:  I  have  the  honor  1o  make  the  foltoiriug  report  of  an  exauiinfttioD  trf'lli 
Fatit  Jraii  BiviT : 

Accurdiitg  to  .vonr  letter  of  toHtriictioDS  of  thi-  14th  of  October,  I  proceo<1»l  bf  nil 
and  alaxeto  Danville.  At  thin  place  t  procured  a  ekilf  and  procm'iJeil  down  Ibennl 
for  a  ilinliiiiuir  of  27  niilpA.  uhi-n^  I  wait  forceil  to  abaudoti  rho  skiff  ou  account  oftbi 
great  qiiaiitily  of  itrift  in  fku  river. 

The  (llstHncrs  |;iveii  in  this  n-port  are  calcnlatfHl  from  tbe  speeil  of  the  boat. 

Aa  tn.T  eH'orta  ti>  ulitain  a  hiirouiHter  in  Lit)  Iu  Bock  wuru  nut  (iucc«>i3)sful  ao  obsem' 
tioiiH  for  elevaliouH  u-tre  taki-n. 

Tbe  ntage  of  water  at  the  tiiue  of  the  examination  was  Tttry  Ion,  time  enablinjw 
toBe«  th«  river  in  its  n-orst  phaHu  bnil  lojiiitj^e  of  itHconililion  at  Elijah  n-ater. 

SonmliiiKxwi'ra  taken  in  the  channel  anil  oil  Heeliona  vorj'  rretjiieutly ;  fttteutioniM 
oIno,  paid  to  thv  chitnicter  of  thn  bultom  and  tlm  dejith  of  Baine. 

The  Fetit  Jeiiii  Kiver  riwH  iit  tiiu  Indian  Territory,  near  tbo  western  bouoditjif 
Arkuomia, UD  thii  thirt.v-tiftli  pniuikl  of  luiilncle. 

lu  itBuuurxH  thniiieliArkaniMMitmiuiuljles  a  am  all  mountain  Htream  until  it  mchM 
Danville,  nhlcb  ia  wliiateil  ou  itii  ri;;ht  bunk  almiit  4o  miles  from  its  month. 

Whvru  tbu  river  lluwMnniler  the  brid;;u  at  Dauvilln  it  hus  »  wiillh  iif-J-ifeet  soJi 
depth  nf  witter  whiuh  in  Imral.v  siifflvient  to  moiacen  the  aniail  stotie^t  which  cmapM 
the  bottom.  The  width  anil  ib-pth  do  not  vary  for  a  diulaticK  of  400  feet  frum  i" 
bridge,  where  it  uttiiinH  a  width  nf  lUU  feet,  which  in  ruttiinud  throiijjbout  ita  cuu* 
to  where  it  empiies  into  the  Arkausos  River, 

Fniiu  Danville  it  I1.)wh  Ihnini^h  an  ullnvial  bottom,  wimling  ia  Aud  out  anil  faUiq 
back  npou  itwlrin  a  Horien  of  short  and  »hari>  bends.  The  lonjtf.it  reach  iiotiui<dm 
not  over  one-fimrth -if  u  mile  iu  lonijih,  while  the  heuda  w.-re  v.-ry  abrupt,  tbe«ijl( 
formed  by  iho  line  of  bank  pruUuucd  buiii};  never  greater  th:iu  a  right  au^'le  ^o^  ■'T 
flrtoiieiitly  leKH. 

The  river  from  D.tnviltc  to  its  mouth  couhIsCh  of  five  long  lakes,  nhiuh  are  aepsntrf 
from  each  other  by  rock  Hhuuls. 

Theao  rock  Hhoali)  are  tile  continuation  of  the  strata  of  rock  from  the  spnra  of  A» 
Petit  Jean  Mountain,  thu  WKter  baviiifr.  by  i^a  erosive  force,  cut  throngb  ihc  MM 
which  is  shown  by  the  ridgcH  on  both  sides  of  the  river. 

The  iiiBt  lake  has  its  bef;iuuiiig  about  4UU  feet  below  the  bridge  at  DanviUft.  •* 
contimiiJB  for  a  distance  of  'A  miles,  wlisre  it  is  seji.irated  from  the  second  laketj' 
shoal  of  small  BSDdstone  :tOO  feet  loni;,  and  which  is  known  to  the  people  in  tb»  >■- 
roundiug  country  as  the  Fisli-Tiap  Slinul. 

This  lake  has  a  depth  of  from  4  to  S'feet,  with  no  perceptible  current. 

The  aenouU  lake,  WsinuiuK  nt  tbe  foot  of  Fish-Trap  Shi.al,  ia  divided  fio«  Ik 
third  lake  by  Jones's  Shoal.    The  depth  varieo  from  'J  to  6  teet. 

The  third  and  fonrth  lakes  are  formed  by  Gocky  Croesintr,  which  la  %  milafna 
Dauville,  thus  making  the  third  lake,  12  utiles  long,  and  it  hassdepth  from  l^ti' 
feet. 

Eicht  miles  below  Rocky  Crossing  the  last  rook  8h< 
divides  the  tonrtb  lake  I'rom  the  last  one.  In  theae  t' 
from  'iton  feet. 

The  Ql'th  lake  or  tbe  part  of  the  river  between  the  laat  rock  ahoal  and  tha  a^ 
ia  the  only  lake  which  baa  any  perceptible  current  which  ia  a  Tery  alof^giak  "» 
averaging  one-half  mile  on  hour. 
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The  Petit  J^ao  Honntain  coDtiDves  down  the  ArbanBas  for  a  diatsnce  of  1  mils. 
Againxt  tliia  morintain  the  ArbaaBaa  River  atrikea  at  a  right  angle ;  being  deflected  to 
the  left,  forming  a  very  sharp  bend. 

SBOAL8. 

The  only  shoals  of  any  cnDseqneDce,  aod  which  are  the  meaos  of  mabing  navig*- 
tioii  im|K»iiib1e,  are  the  four  rock  Bhnalg,  previously  mentioned,  which  divide  the  rival 
into  tivu  labfta.  The  Fish-Trap  Shoal,  3  nitles  from  Danville,  Is  3U0  feet  long,  having 
a  width  of  25  feet,  and  the  water  barely  coverlog,  but  ranning  very  rapidly  over  the 
rocbH.    As  near  as  could  be  asi'ertaiiiea,  this  shoal  has  afall  of  3^  feet. 

Ill  the  Beooiiil  lake  two  clay  shoals  were  obeerved,  both  having  a  length  of  100  feet 
and  an  average  iteptli  of  1  fiwt.  These  shoals  are  fonned  by  the  drift  which  has  ao- 
onniiilated  at  th<«e  points,  atid  ca)i»in|c  depositicm  of  the  sediment  siiHpcudi'd  in  the 
water.  Aa  the  bottom  is  funned  of  a  very  Buft  clay  tbuy  wonid  be  washed  out  by  the 
high  watf  r  should  the  ilrift  be  removed. 

Joiips'it  Shoul  is  situated  about  13  miles  from  Dauville.  It  is  a  rock  shoal  100  feet 
long,  with  H  width  ot  75  feet,  and  aD  nveragedeplhnf  Siuobes.  The  fall  cif  the  water 
over  Ihia  shoal  is  about  4  feet.  At  the  head  of  this  ahool  a  small  islaud  baA  been 
formed,  75  feet  long  by  '20  fi«t  wl'le,  and  ii<  the  ouly  inland  in  the  river. 

The  right  chute  is  100  feet  wide,  tlirnngh  which  no  water  Bows  at  low  water,  the 
channel  deflecting  very  sharply  to  the  left.  The  lefL  chate  is  25  feet  wide  and  very 
shallo-v. 

Between  .Innea's  Shoal  and  Boehy  Croaaing  two  clay  nhoala  were  observed.  The 
flrat,  abont  5  miles  fmni  Joiics'e  Shoal,  is  100  ft>et  long,  with  an  average  depth  of  8 
InchfB.  Thia  aboal  bi'iiig  similar  to  the  othei  clay  aboals  described  above,  offers  no 
obstruction  to  navigutiou. 

The  second  abiial,  fanoivn  as  McCutloiigh'a  Ford,  Is  3  miles  above  Bocky  Crossing. 

It  is  'J50  feet  in  length,  100  feet  wide,  with  an  average  depth  of  1^  feet.  The  Sot- 
totn  is  I'ormi'd  of  red  elay. 

Bocky  Crossing  Shoal 'iaaitnoted  abont  IT  miles  f]rom  the  mouth  of  the  river.  This 
■hoal  has  ils  beginuing  at  the  point  where  the  river  cats  through  Surrounded  Ridge. 

The  Hiign  liliiAs  sharp  n|>  to  lhi>  river  ;  it  is  formed  of  slaleaiid  sandatone,  and  has 
a  lieigbl.  of  '^  ffct  above  low  wnler.  The  sbnal  is  about  U  miles  in  length,  75  feet 
wide ;  the  water,  with  the  exception  of  4<'0  feet,  being  forced  over  the  rucka.  At  the 
bt-ail  of  this  shoal  the  river  is  spanned  by  a  biidguof  three  spans  and  two  approacbts. 
The  channel  span  ia  100  feet  long  ;  the  other  two  spans  60  feet,  and  the  approaches 
lun  fret  inoliued  at  an  an^le  of  15  degrees  from  the  horizontal. 

Thin  bridge  ia  an  obatrnetion  to  navigation  in  time  of  high  water. 

At  this  point  the  river  is  aW  ohstnicteil  by  a  dam  of  rock  -ii  feet  in  height.  This 
dam  has  been  bnilt  for  the  purpose  of  niabjng  a  fiwh  trap,  and  can  be  easily  removed- 
Sight  mites  l>elow  B'wky  Crotising  the  last  shoal  was  observed. 

The  river  approaching  within  a  quarter  of  a  mile  of  the  monntain,  the  shoal  is 
formed  by  a  spur  of  rock  projecting  almost  dne  north  fVom  the  monntain. 

It  is  3U0  feet  in  length,  75  feet  wide,  with  an  average  depth  of  S  inches. 

With  the  exception  of  these  shoitls  the  water  in  the  river  has  a  depth  of  from  1  to 
6  feel,  Uiit  a^  uliuost  all  the  fall  which  the  river  has  is  given  by  thew  siioals,  shonid 
these  shoals  be  cut  ont  it  wonlii  be  the  means  of  draining  the  river,  the  shoals  acting 
as  large  dams  to  keep  the  water  liook. 

The  bed  of  the  river  is  a  very  soft  gray  clay,  in  which  is  deposited  the  drift  of  ages. 
A  pole  was  pushed  into  this  clay  for  a  (ii»tatice  of  4  feet  without  any  exertion  before 
ft  tinner  substance  was  enonnnlered.  This  subsoil  is  genrraliy  slate  and  sandstone. 
T)ie  sounding  wax  ri'iH'ated  at  several  places  and  the  only  difference  observed  waa 
that  the  clay  differs  in  color  and  attains  a  greater  depth  near  the  mouth. 

From  Dauville  to  the  mouth  of  Che  river  the  l>ank>i,  with  the  exception  of  three 
amall  siate  points,  are  of  red  and  gray  clay;  having  a  height  of  15  feet  at  Daikville, 
they  grndnaliy  decrease  to  a  height  of  lH  feet  at  the  month. 

The  overhanging  timber  from  each  banb  meets  overhead,  thus  forming  an  arbor 
nearly  the  whole  length  of  the  atream. 

Generally  the  banks  are  caving  at  the  top,  tlios  precipitating  the  trees  into  the 
river,  which  catch  and  bacb  np  the  drift  for  a  distance  of  two  and  three  hundred  feet. 

The  Petit  Jean  has  an  oscillation  at  Danville  of  15  feet  and  at  Bocky  Crossing  of 
16  feet. 

The  high  water  overflows  its  bauba  and  inundates  the  coontry  at  Danville  a  qnarter 
of  A  mile  on  each  side  of  the  river,  and  as  the  coaotry  becomes  more  flat,  as  the  river 
Dears  the  Arbansas  Biver  the  overaow  reaches  for  nearly  a  mile  on  the  left  banb,  bnt 
the  natnreof  the  country  on  the  right  bank  does  not  allow  it  to  back  op  more  than  a 
qnarter  of  a  mile.  The  high  watttr  la  a  Kteat  detriment,  not  only  to  the  conntry  which 
it  prevents  being  woibed,  but  also  to  the  river,  as  it  is  the  raeaos  of  conveying  all  of 
the  fallen  timbra  on  the  overflowed  land  into  the  bed  of  the  river,  where  it  rerf 


1630      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ASMT. 

readilv  1(H!);eH  ia  tbe  clay,  fonninK  snaj^a  and  drifts,  which  were  eo  nnmeronitlnitt 
w.m  iiiip<is>ilili'  to  krpp  noy  rccurd  of  tlifir  niimW r. 

K'lrk  hi';i|i4  niiditnfls  wire  •'iii!ouuterr<l  every  5(0  or  600  feet,  anil  in  manr  pboa 
it  l»'rn[iic  iK'fi'n-^.'iry  lo  tlrng  tliu  IwaE  aronnil  or  over  them. 

['rriDi  Km  k)  (Jnirahi';  to  tlie  mouth  the  drirt  bus  heen  cut  np  and  tbe  overhuipn; 
tiiulii-r  fflli-il  into  Iho  river,  under  tho  mpervixiuD  of  Mr.  John  Uarliej,  nrboii  limld- 
in;;  a  puuiill  linat  to  run  an  far  as  Kficlc.v  Croasin)^  in  time  of  high  iruier. 

Iiirinn  iiftrr  this  drift  Iiad  Iteen  cut  tliere  wns  a  small  ti»e  in  tbe  river,  vhidi  ra 
only  snllii'ient  to  K^tbcr  tfais  timber  in  very  large  drifla,  where  it  now  remainarra* 
gmntcr  riw  to  carry  it  onL 

Th«  Arnf  hi;;h  water  will  clear  the  river  to  Rocky  Crossing,  making  navigation  CO*- 
paratively  saltt. 

Tbii  water  attains  its  ^n^atest  depth  about  tbe  middle  of  Janoary,  and  rentaitn  It 
this  lii'i^ht  for  a  week,  duri»K  which  time  travel  is  greatly  retarded.  It  then  l>lll8 
or9I'ei-(,  and,  withsmiillot«.iltations,  relains  tbis  height  until  tbe  fint  part  of  Jul, 
tbUR  allowing  navigation  to  be  safe  anil  snre  for  five  months. 

BSTIHATED  COST  OF  IMPKOVKMKMT. 

As  it  wonhl  be  impossible  to  Improve  tbe  navigation  of  the  Petit  Jean  River  at  kv 
water  without  tbe  hnililingof  four  lockM  tu  cros^  tbe  boats  over  the  shoals,  thlioti- 
mnte  ia  made  for  making  navigation  lens  pri^cnrioas  at  high  water. 

It  wotitd  only  be  necessar]'  to  clear  Ibe  banks  of  overhanging  timber  and  mum 
the  siiHgH  and  drift  from  the  river.    The  following  iB  tbe  estimate  : 

One  foreman  In  charRe,  {ler  month |!lll 

Twiity  anNK'n,  at  *ili  lier  month ". 600 

BnbuiHteiice,  at  .'iO  ci'uts  per  day A 

Total  for  one  month 1,1» 

Pour  months,  at  >1,J!K>  per  month <,7* 

Outfit !,« 

Contingencies '^ 

The  taud  in  the  valley  of  the  Petit  Jean  is  a  very  rich,  loamy  olay,  varying  in  depA 
from  4  lo  li  feet. 

Tbe  sii1i!toi1  being  of  slato  and  aandetune,  and  so  near  the  surface,  is  tbe  cause  oftla 
soil  l>eing  of  euch  a  thirity  nature,  and  hence  a  drought  of  any  duration  is  tot 
severely  IV'lt. 

Prom  tbe  merchants  at  Danville  anil  Dardanelle  I  learned  that  tho  valleys  of  PctH 
Jean,  Puiircbe  la  l-'6v-e,  and  DucheKae  Creek  shipped  yearly  from  15,000  to  20,000  bala 
of  ciiltim,  from  450.000  to  600.000  bngbels  of  corn,  and  raised  for  their  owu  use  (tea 
Ifi.DUO  to  ^0,01)0  InialieH  of  wheat. 

Tlie  araonnt  of  merchandise  imported  to  Danville  will  amount  to  1,000  tons.  TUi 
Is  all  hanli'd  by  wagons  from  the  railroad  depot  at  Morristowu,  a  very  small  plawo 
tho  Arkiinnas  River,  opposite  Dunlnnelle. 

Coal  ofu  very  cbatly  natnre  without  any  capping  abounds  in  great  qnantitia%» 

Bicially  on  the  Reveille  Creek,  which  empties  into  the  Petit  Joan  abont  6  miles  aUnt 
auvilte.  Coal  is  also  found  on  Higbtowu  Prairie,  which  ia  Bitnnted  4  miles  to  lit 
north  of  Roi'.ky  Crossing.    The  better  coal  isnot  of  a  very  Sue  qnality. 

Some  indioaiions  of  iroa  were  seen,  btit  uo  attempt  b'w  ever  been  loiide  to  dsnltf 
thii  mineral  wealth  In  this  country. 

Ou  Magazine  Monntnin,  which  is  situated  6  miles  north  of  Daaville,  fine  qainia 
of  a  very  snperior  white  sandstone  esiat. 

Tbe  timber  is  very  plentiful,  and  of  a  very  heavy  and  fine  quality.  The  im< 
Dumernna  aud  valuable  are  yellow  pine,  black  and  acikly-bark  hickory,  wbiteu' 
block  aab,  sweet  aud  black  gum,  red,  wbite,  black  post  piue,  water  aud  Villowosb, 
sycamore,  and  elm  ;  also  mulberry,  Upanisb  mulberry,  dogwood,  hornbean,  boi-«IM 
willow,  aud  peraioimon. 

Tlie  touutry  iu  tlie  valley  of  the  Petit  Joan  is  not  very  thiokly  settled,  bnt  ««* 
year  shows  au  increase  in  the  population. 

Tbe  waut  of  transportation  of  their  prodnoe  to  markets  is  the  only  draaliMi 
which  the  country  boa,  and  I  think  tbat  navigation  of  the  Petit  Jean,  if  open  wtlf  t* 
dve  muucba  in  tbe  year,  would  cause  a  ^reut  cbange  for  the  bask 

The  only  towns  in  tbe  valley  of  the  Petit  Jean  are  Danville,  sitoated  45  n 
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th«moatb,  on  Belateblaff,  aad  Ola,  about  17  miles  from  the  moatb  and  4  mileaeoath 
of  the  river. 

Danville,  llio  conDty  seat  of  Yi>)l  County,  boa  a  popolatjon  of  400,  aDd  ia  the  main 
tradiDC  poiul  iu  the  valle;  fur  a  distaaco  of  lUi  mili^B. 

Ola  has  a  population  of  lUO,  aod  xiippliea  only  the  eMt^ni  end  of  the  valley. 
Vury  reapectfully,  your  obedient  servant, 

Uaz  a.  Orlofp,  Jb. 


B.— LETTZIt  or  KR.  I. 

Ou.,  Ark.,  OeUiberW,  1B84. 
In  answer  to  yonr  witliin,  for  the  laat  fonr  years  I  have  hired  a  boat  to  make  from 
two  to  three  trips  each  year,  atid  sent  oitt  from  200  to  300  bales  cotton  attDnally;  aad 
If  a  boat  WHS  riLuning  regularly  I  would  ho  able  to  ship  from  1,^00  to  1,500  halea,  and 
.^oiild  riicpive  anyhow  as  much  as  200,00!)  pouudB  way  freight,  and  am  aatisGed  thai 
there  would  be  double  the  amount  done  by  others. 
Very  respectfully, 

J.  M.  Harxet. 
Capt.  H.  8.  Tabxr. 
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EEMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  : 
RIVERS— IMPROVEMENT  OF  OSAUE  RIVER,  MISSOURI  AND 
GASCONADE  RIVER,  MISSOURI;  WABASH  RIVER,  INDIANA  A 
NOIS,  AND  WHITE  RIVER,  INDIANA.       ' 


SErORT  OF  MAJOR  A.  M.  MILLER,  COUPS  OF  ENIIINEESS,  Ot 
CHARGE,  FOR  THE  FISCAL  TEAR  EyoiSG  JUNE  30,  18n6,  ttI2 
DOCUMENTS  RELATING  TO  THE  WOHES. 

IMPBOTEMENTS. 

1.  RomoviDf!  snagN  anil  wrecks  from  tb»  j  3.  Oasconode  River,  HiBwinri, 
MiaBJKiippi  And  Miawinri  riven.  4.  Waba^b  River,  Iii<li»Da  au^ 

3.  OsaKe  River,  Kausos  and  Miwouri.         I  5.  White  River,  lattiana. 

BXAMINATIONa 

6.  NIsb'Da-botna  [Niihnabatana]  River,  i  7.  Kankakee  River,  Indiana, 
wittt  a  view  to  increaviDg  the  depth     B.  Wabash  River,  Indiana,  froi 
of  obaouel  Id  the  Miasoari  Kiver.       I  port  to  Delphi. 


United  States  Enoinebb  Offk 

Saint  LouU,  Mo.,  July  2i 

General:  I  have  the  honor  to  forwani  herewith  my  annue 

npon  the  river  and  harbor  improvements  in  my  charge  for  the 

ing  Jnne  30, 1885. 

Veiy  respectfully,  yonr  obedient  servant, 

A.  M.  MiLLi 
Major,  Corpt  of  Em, 
Brig.  Gen.  John  Nbwton, 

Chief  of  Engineers,  U.  8.  A. 


BEHOVING  8NA6S  AND  WRECKS  FROM  MISSISSIPPI  AND  MISSOURI 

I  assnmed  charge  of  these  works  on  December  1, 1884,  relies 
C.  R.  Suter,  Corps  of  Engineers,  U.  S.  Army,  by  virtue  of  th 
Orders,  No.  118,  paragraph  6,  headqnarters  Corps  of  Eugiue* 
Army,  Washington,  D.  C,  September  10, 1884. 

Two  boats  were  eaiployed  during  the  working  season,  tl 
Wright  workiug  in  the  Missouri  and  Mississippi  rivers,  and 
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Macomb  in  the  Mis8i»!<i|ii>i  River.  To  facilitate  work  the  MiseiBsipp 
River  was  ilivided  iu  two  beats,  one  est«ndiiig  from  the  month  of  the 
Miaiionri  River  to  Helena,  Ark.,  aud  the  othpr  from  Helena,  Ark.,M 
Vickabiirg,  Miss.  The  H.  G.  Wright  was  assigned  to  the  upper  reach, 
and,  in  addition,  did  what  work  was  required  on  tlie  Missonri  River. 

MISSISSIPPI  Brvi:R. 

On  thia  stream  tbe  J.  K.  Macomb  was  at  work  seven  moDths  and  tbc 
H.  G.  Wright  fonr  and  a  half  months.  Operations  extended  from  the 
month  of  the  Missonri  River  to  Yicksburg,  Miss. 

Tbe  boAts  were  kept  at  work  as  long  as  the  state  of  the  river  and  in 
permitted. 

Tabu  o/worli  done  in  Mittitti^  Slver. 


NwuaofbMla. 

Namber    '  WalKbl.  In 

NotDboror' 

trCMCDL   1 

'.Si 

H.G.WriKht... 

48!            10.HJ 

i.«0|       i».ro« 

'Mi 

iS 

Totri 

!           l,M»2i         30.aiB 

■»"»| 

i.» 

The  snag-boat  De  Rnssej  sbonld  be  rebnilt ;  her  machinery  can  be  atit 
ized.  She  should  be  arranged  for  removing  «  reeks  as  well  as  snagging; 
it  is  estimated  that  this  can  be  done  at  a  cost  of  $50,000. 

EHTiMATBe; 

For  rebuilding  one  wooden  snag-boat  and  fittjug  it  np  for  wrecking  pur- 
P08M $SO.O00» 

For  working  eTpuosee  of  three  boats,  eight  montlu  each,  at  (1,000  per 
month 96. 000  M 

For  repairs,  incidental  work,  and  ooutiuKenoies 15,000  01 

Total 161.00011 

Money  statement. 


73.8MS 
Jnly  1, 1H8.*>,  aoioiiQt  expended  during  flsoal  jeor,  exclnsive  of  ootatfuiding 

liftbilitiesJiily  l,ldt(4 45.3KS 

Jnlyl,  1885,  ann)unt  available !A^t5a9 


harbor  acts  of  I»66  and  1%7. 


HI880TTBI  BITES. 


Work  on  this  river  was  begun  Aagnst  11, 1834,  and  the  H.  G.  Wrigte 
worked  on  the  river  until  October  29, 1884. 


Digitized  ..Google 


APPENDIX    W KEPOET   OF   MAJOR    MILLER.  1635 

Table  of  icurk  doNC  in  MUeour't  Iticer. 


NMuaoriMot 

N'omber 
drift  pile, 
remored. 

treoaont. 

Mamberof 
mUMrim. 

H.G.  Wright 

I,M1^           14.810 

■■ 

i,JS3 

811 

Bids  weru  advertised  for  for  the  construction  of  tlie  bull  of  a  steel 
and  iron  suag-boat  for  tbe  Missouri  River,  and  tbe  following  bids  were 
received : 


Vo.!                           Kuin  of  bidden. 

1    Pri«. 

1  '  lom  Iron  Works  Campuj.  WltUuv  Hapkln., 

DiibnqnMow. 

PltlaburEb,  P* 

8almi:^ul..Mo 

1    »T,g«» 

ai,5M 

■        «7« 

Tbe  contract  was  awarded  to  James  Rees,  of  FIttsburgb,  Pa.,  lie  be- 
ing tbe  lowest  responsible  bidder.  Tlie  hull  is  now  under  process  of 
construction. 

Proposals  for  tbe  construction  of  the  engines  and  macliinery  have 
been  invited,  and  will  be  opened  July  14,  18So. 

It  is  ex|>ected  that  the  cost  of  the  t>oat  will  be  within  tbe  amount  set 
aside,  $105,000,  for  its  comjiletioi].  It  certainly  will  come  within  the 
amount  if  the  bids  for  engines  and  machinery  are  as  favorable  as  those 
for  tbe  bull. 

ESTIMATES. 

F«r  (HitHttiugaad  completinx  gnag-bont (10,000  00 

Fot  operBtiuglioat  iiino  inoiiUis,  at  H, 000  per  month 36,000  00 

For  repairs,  lucJdeutal  expenueH,  Sen 10,000  00 

Total 56.000  00 

Money  statement. 

Joly  1,  i8tf4,  amonntavBilable $81,fi44  75 

Amount  approiiriated  by  act  approved  July  5,  18^4 50,000  00 

131,644  75 
Jul.v  It  168.'),  sm Oil ut  expended  duriug  Becal  yciir,  exclasive  of  uulatandiug 

liabilities  July  1,  lbW4 18,296  04 

July  1,  1885,  araount  available 113,3-lt)  71 

I  AraoiiTit  that  can  be  profitably  ex  i)eDde<l  \a  flaoal  year  etidiuK  JaneSO,  1887    5<I,OU0  00 
1  Submitted  iu  conipliaDcu  with  reqiiireiueuts  of  nectloii  2of  river  aiiil 
I      barbar  acts  of  I8G6  aud  1867. 


OPEEATIONB  FOR  COMING  SEASON. 

Owing  to  the  failure  of  the  river  and  barbor  bill  for  tbe  year  ending 
Jane  30,  1886,  there  can  be  bat  little  work  done.    It  is  proposed  with 
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tbe  funds  available  tx)  do  about  eiz  weeks'  work  on  tbe  Mtesoari  Btvet 
and  six  montbs'  work  od  tUe  Mississippi,  tbe  work  to  be  done'by  tlie 
H.  G.  Wrigbt. 


W   3. 

IMPBOVEMENT  OF  OSAGE  BITEB,  KANSAS  AND  UISSOUBI. 

I  assiime<I  cliarfje  of  this  icork  on  September  30.  1884,  relieving  Haj. 
O.  H.  Ernst,  Corps  of  Engineers,  U.  S.  Army,  oy  virtue  of  Special 
Orders  No.  118,  paragrai>U  7,  Uea4iquart«rs  Corps  of  Bnginears,  U.  S. 
Army,  \Va*bing;:>n,  I).  C,  September  10, 1884. 

Tbe  project  for  tbe  improvement  of  this  stream  consisted  in  the  re- 
moval of  obstructions  to  navigation,  eutting  of  leaning  timber,  con- 
strnctiou  of  cross-dams  and  wing-dams,  and  in  dredgingetaannels  through 
sltoal  places. 

No  work  lias  been  done  upon  this  improvement  for  the  last  two  sea- 
sons, no  money  having  been  appropriated  for  that  purpose.  With  the 
email  balance  remaining  on  baud  at  the  beginning  of  the  present  fiscal 
year,  the  gauge  readings  at  Tuscumbia,  Mo.,  have  been  kept  up. 

No  appropriation  having  been  made  for  the  coming  fiscal  year,  do 
work  will  be  dolie.  With  the  appropriation  asked  for  fiscal  year  end- 
ing June  30,  1887,  it  is  proi>osed  to  remove  snags  and  other  ototrno- 
tions,  and  cut'  tbe  leaning  trees,  and  make  some  necessary  repairs  to 
dams,  this  being  tbe  only  work  that  can  be  done  to  advantage  upon 
this  stream. 

The  estimated  cost  of  this  improvement  was  $230,000. 

The  former  appropriations  are: 

By  aot  of  Matoli  3,  1871 tS5.(IM 

By  act  of  June  10,  ltJ72 25,000 

By  act  of  March  3,  1873 ; S&.OOS 

By  act  of  Juue  23,  1874 85,000 

By  HDt  of  June  18.  18T8 20.0DO 

By  act  of  March  3,  1879 20,000 

Byactof  Juno  U,  1880 30,000 

By  oFtof  March  3,  1881 80,001 

Money  statement. 

Jnly  1, 18rt4,  amonnt  availsble -. $143  74 

Jnly  t,  ltM5,  amouut  expended  during  fiscal  year,  exolnsive  of  ontstandiug 

liabilitiea  July  1,  18»4 M3  74 

t  Amoiuil thati:aubeprofitabl}'eipendediaflBcalTearoDdiiigJnDe30,I887      6,000  01 
<  Sabiiiittod  in  compliauce  with  requirements  of  seotion  S  of  rivec  and 
I     harbor  acU  of  laCO  and  lrW7. 

OOlOfEBOIAL  STATISTICS. 

No  reliable  data  conid  be  obtained  upon  which  to  base  an  itemised 
statement  of  the  commerce  of  this  stream.  The  down  freights  cossiat 
of  conutry  prodnce,  live  stock,  lumber,  and  railroad  ties,  and  the  a^ 
freights  of  »  corresponding  amount  of  farm  supplies. 

The  following  steamboats  navigate  tjie  stream : 

steamer  Frederick,  100  tons,  Item  month  ap. 
StCHiuer  Emma,  100  toni,  from  month  up. 
Steamer  Hurlbiirt,  75  tons,  from  month  Dp. 
Steamer  Aiina,  ^0  tons,  froni  mouth  up. 
Steamer  Aggie,  40U  tons,  Missnuri  River  and  Osage  Kiver. 

Steamer  General  Meade,  5U0  t^ns,  makes  weekly  trips  troa  Saint  liOoU  to  Swnl 
Eliialieth. 
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W3- 
IMPEOVEMENT  OF  GASCONADE  RIVEE,  MI8S0UEI. 

I  assntned  charge  of  this  work  on  October  15, 1884,  -relieving  Maj.  O. 
E.  Suter,  Corps  of  Engineers,  TT.  S.  Army,  by  virtue  of  Special  Orders 
No.  1 18,  paragraph  6,  headquarters  Corps  of  Engiaeers,  U.  S.  Army, 
Washington,  D.  0.,  September  10,  1884. 

The  improvement  of  this  stream  has  consisted  in  the  removal  of  ob- 
Btrnctions  to  navigation  in  the  shape  of  leaning  timber  and  snags  and 
the  construction  of  low  wing-dams  to  facilitate  the  passage  of  boats 
over  the  shoals  during  low  water. 

The  work  was  coinnieuced  in  1880  and  has  been  continued  up  to  the 
present  time. 

During  the  past  season  a  party  was  organized  and  commenced  field 
operatious  on  September  28,  1884,  and  continued  until  K'oveml)cr  15, 
1884.  The  work  done  consisted  in  clearing  the  river  from  Indian  Ford 
to  the  mouth,  a  distance  of  73^  miles,  of  obstructions.  One  hnndred 
and  ninety-four  snags  were  pulled  and  properly  disposed  of  and  the 
banks  were  cleared  of  all  timber  which  might  obstruct  navigation  or 
be  washed  into  the  river.  Uepairs  were  also  made  to  wing-dam  at 
Bound  Island. 

No  appropriation  having  bwii  made  for  the  coming  fiscal  year  no  work 
will  be  done.  With  the  appropriation  asked  for  fiscal  year  ending  June 
30, 1887,  it  is  proposed  to  continue  the  work  as  heretofore,  t!iat  being 
all  that  can  be  advantageously  done. 

The  estimated  cost  of  this  improvement  was  |50,000.  The  former 
appropriations  are : 

Bj  act  of  Jtine  14, 1880 $6,000 

By  aotof  MftTob  3, 1B81 10,000 

By  ftct  ot  Augvmti,  1^82 10,000 

By  act  of  July  5,  ltW4 5,000 

Monty  statement. 

AmoaQt  appropriated  by  act  appro  veil  Jaly  fi,  ISJ4 (5,000  00 

Jaly  1, 1805,  amoautexpeniloddiirinsflsoal  year,  eEulaBiveof  outBtaodiDg 

UabilitisB  July  I,  1884 3,875,« 

July  1, 1685,  amunnt  available 1,184  78 

{AmouDt  (ewtimated)  required  for  coropletiuu  of  fxistlDi;  project 20,000  00 
Amount  that  can  be  profitabl^expeutled  in  fiHcaty<iarentliDgJuue30,1847    10,000  00 
Submitted  iu  compliance  with  raquirameuts  of  section  a  of  river  and 
harlior  acta  of  1866  and  186T. 

OOHHBRCIAI.  STATISTICS. 

There  are  four  aleamboalB  engat^ed  in  navigating  this  stream,  having  a  tonnage  of 
from  66  to  100  tons  nnd  drawing  from  12  to  16  inches  of  water. 

The  following  is  a,  statement  of  the  trafSc  done  on  the  river  during  the  last  flsoal 
ye»r: 
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W4. 

IMPROVEMENT  OF  WABASH  KIVER,  IKDIANA  AND  ILLIKOia 

This  work  was  tarn«d  over  to  my  oliarge  by  Capt.  J.  C.  Post,  Corps  o( 
Eiigitiporti,  U.  S,  Army,  on  Octol>er  4,  lS8i,  by  virtue  of  Special  Onlen 
Ko.  118,  paragrapb  S,  headqiuirters  Corps  of  Bii^iueera,  U.  S.  Araj, 
Wasbington,  D.  C,  September  H>,  1884. 

IMPROVEMENTS  BKLUW  VINOENNES. 

An  examiuatiOD  of  the  Wilbaati  River,  Indiaua  and  IllinoiH,  vith  1 
view  to  its  iniprovenicnt,  was  made  by  tbe  late  Lieut,  Ool.  (theu  Uajorj 
O.  Weitzel  in  1870.  In  bis  project  for  tlie  ituprovenient  of  tbe  river, 
8nbinitte<i  on  January  4,  1872,  lie  recommends  tbe  removal  of  certain 
obstructions  and  tbe  building  uf  a  lock  and  dam  at  Grand  Kapids.  b 
tbe  subsequent  re|>i>rt8  of  u[Hirations  by  ull  tbe  officers  in  charge  of  tliii 
work  an  appropnution  lias  been  urge<l  for  tbis  lock  and  dam. 

Lieut.  Col.  William  E.  MerriII,in  bis  report  for  tbe  fiscal  veareniiinj 
Jnne  30,  1873  (Keport  of  Cbief  of  Buginecrs,  1873,  pages  511,  512  aod 
516,  517),  reports  as  follows: 

Tbe  most  SPrioiiH  obstrnction  on  ibe  Watinsh  River  is  the  Grand  ItapidB.3Biiln 
aboT«  tbe  moiitb  of  the  White  Riv«r  and  IIO  iiiileH  above  tbe  raontli  of  the  Wihaib 
This  place  waaobce  inipn)Ve(l  bj  tbe  Wabanh  NaviBatioii  Coinpuny,  incorporiWd  tij 
the  States  of  Indiann  and  Illinois,  but  tbe  lock  and  dam  built  by  them  has  gonek 
rain  andianov  a  worw  olwimction  than  the  original  rapids.  I  rejicirtfii  fiilljoiilli" 
work  Id  myletterof  Ma.T3,  1»T:|,  aud  the  foliowiuf;isqoof'd  tberefnun:  "  TheGrioi 
Rapids  of  the  Wabnub  River  are  uatiirally  the  mout  wrioiiB  ohntrnctioos  in  tbe  nin- 
gable  portion  of  the  river.  This  obBlrnctiou  was  once  done  awaj  with  by  thewo- 
atmctionof  alock  and  dam,  hat  tbe  work  beiotc  now  entirely  on  w^vict^abll■,  therirtra 
In  a  worse  condition  than  ever  before.  No  radical  improvement  and  no  useful  psrtiil 
improvement  can  be  made  while  the  present  coDdit ion  nraOait^  is  luaintained." 

Pages  516,  517.— In  tbe  serond  place,  I  wish  ti)  reKord  uiy  decided  opinion  that  nnlil 
a  serviceable  lock  and  dam  is  built  at  Grand  Rapide  it  is  a  complete  waste  of  mcoc; 
to  improve  any  other  part  ot  tbe  Wabash  River.  The  firat  work  10  be  done  is  to  k- 
boild  the  luck.  Until  this  is  accomplished  it  is  not  safe  lo  touch  the  diua,  u  in  ill 
probability  the  lock  only  miiiains  In  ptac.u  becanse  the  break  in  Ihe  dam  redncMtbi 
preatnre  of  tbe  water.  •  •  •  Iwould  theieftiro  recunimi-nd  that  tbe  next  auoml 
ftppropriatinn  for  the  iuiproveinent  oftlKi  Wabash  be  put  at  SKi(>,000. 

If  less  than  this  sum  is  R]ipn>]iriuti'd  1  tniKt  ibat  I  wilt  l>e  pennitteit  to  reraiu  il« 
hand  nntil  tlie  siicreedinjc  apprnpriiition  bt'cnmes  available.  Thi-  condition  of »6i» 
at  Grand  Hapiils  is  such  tbnt  it  would  be  folly  to  attempt  any  work  on  the  lock  ool"" 
we  have  money  euongh  to  complete  it,  and  it  is  almost  eqnally  foolish  to  spend  ■u"'! 
improvinfc  parts  of  the  river  while  leaving  untoncbed  an  insnperable  obHUustioo  Ibu 
cats  the  river  in  two. 

For  tbe  fiscal  year  ending  June  30,  1875,  au  appnipriationof  W,00t 
or  so  much  tbereof  as  was  necessary,  was  made  to  purcbaso  from  'i" 
Wabat^h  2favigation  Company  any  rigbts,  title,  or  vlHim  in  the  lo^ 
and  dam  at  Grand  ii^pids,anii  fortbeextinguisbment  of  any  riglite>>' 
company  may  bave  to  afiect  or  interfere  in  any  way  witli  the  nnvigalioi 
of  tbe  river,  and  tbis  was  done  at  a  cost  of  $7,000.  For  tbe  year  endinf 
Joue  ^0,  1885,  an  appropriatiou  for  ibe  lock  and  dam  of  i^3O,(IO0v>> 
made.  Under  this  appropriation  a  coutract  was  entered  into  for  th* 
purchase  and  delivery  of  a  small  portion  of  tbe  stone  for  tbe  lock.  Tk 
following  is  an  abstract  of  tbe  bids  received : 


Digitized  ..Google 


APPENDIX   W — REPORT  OF   MAJOE  MILLER. 


Prt««p.r™bioj^ 

Nbidh  of  bidden. 

Cot 

itone. 

^V°* 



115  75 

ISM 

MOO 

"sr 

.Mn<k 

ISO 

ISM 
BOO 
1  «0 

«Bm 

10  so 

*7  00 

10  00 

■     SKI 

^S^^E: 

BofMlcr  Slone  Compiinr. . . . 

The  contract  was  awarded  to  Carmmly  &  Maple,  they  bein 
est  respoDBible  buldera,  and  as  miicb  of  the  stone  as  the  fiii 
ble  would  permit  was  to  he  delivered  by  .tnly  I,  1885.  This 
snbwqueiitlv  extended  to  November  1,  188o,  by  letter  t'roii 
Biigineenn,  U.  S.  Army,  dated  May  :i8, 1885.  Ko  stone  Uiws  a 
yet  tteen  delivered  under  this  contract 

1  do  not  consider  it  good  policy,  in  the  interest  of  economy, 
any  money  iu  the  improvement  of  the  river  above  Grand  R; 
the  lock  and  dam  sball  have  been  completed.  The  river  beloi 
improved  in  previons  years  and  is  now  in  a  tolerably  fair  coi 
qniring  very  little  new  work  and  repairs  to  the  works  ali 
stmcted.  In  view  of  tbe  above  facts  I  wonld  recommend  tlia 
completion  of  the  lock  and  dam  work  on  tbe  river  be  eoiitii 
portion  lietwcen  the  month  and  Grand  Bapids.  This  part  ol 
is  tbe  connecting  link  between  the  White  River,  Indiana,  am 
River,  and  is  imjiortanlin  connection  witL  tbe  navigation  of 
Biver,  as  without  its  improvement  navigation  of  tbe  While  Ui 
be  comparatively  valuelesw. 

There  lias  been  very  little  navigation  oruommerce  above  G 
ids  during  the  last  year,  two  boats  only  making  occasional 
Vinceinies  to  Terre  Haute,  and  these  boats  have  been  sold 
ont  of  the  river.  I  have  been  informed  that  a  boat  is  to  be  bii 
trade,  but  as  there  are  railroads  rnuning  parallel  to  tbe  nvei 
nearly  alt  the  carrying  trade  1  do  not  tbink  the  boat  will  Ini 
the  river  has  been  made  navigable  from'  Tet-re  ITante  to  its  mi 
a  paving  trade  could  be  carried  on  the  river  by  moving  the  u 
Ohio. 

No  work  has  been  carried  on  below  Grand  Rapids,  on  a<:coi 
of  fnnds,  except  some  repairs  to  tbe  plank  revetment  to  the 
mony  Dam.  No  work  will  bn  done  during  the  ensuing  seasoi 
proprtatiou  was  made  for  tbe  improvement  of  tli'  river. 

CONDITION  OF  THE  BtVEB. 

At  low  water  the  worst  obstructions  below  Mount  Carmel  } 
tensive  sand-bars,  known  an  Widow  (foss  and  Skiduiorebars.  . 
low  water  they  are  impassable  for  any  class  of  tsteamers  plyi 
river.  The  channel  here  can  be  improved  by  means  of  c 
works  or  wing  d»nis.    The  estimated  expense  at  both  places 

At  Little  Chain  a  channel  h^is  l)een  cut  tlirougb  with  a  w 
feet.  This  should  be  increased  iu  width  to  lOU  feet,  at  an 
cost  of  $20,0U0. 
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Orand  Okain — ^Ttae  work  attbis  point  iias  consisted  iD  the  cntting  a 
«haDDel  tlirough  tbe  rocky  reef  and  the  bnildiugof  a  {^aide  dike  at  head 
«f  cat.  This  work  is  iocomplete,  and  according  to  previous  eatimatei 
requires  the  fixpenditnre  of  925,000  to  cttmplete  it. 

The  river  near  Grayville  ia  in  a  condition  which  requires  immediate 
Attention.  Her©  a  serious  "  cul-ofi"  is  threatened,  which  will  shorten 
tbe  river  abont  3  miles,  and  by  this  sudden  change  of  slo|>e  canse  seri- 
■ons  injur}' to  navigation.  The  cut  off  would  also  cause  Gray  \ille  a  great 
loss,  as  its  principai'  business  is  sawing  lumber,  which  would  be  entirely 
destroyed,  as  tbe  cutoff  would  leave  tbe  town  about  1^  miles  from  tbe 
■cbannel  of  tbe  new  river.  Steps  should  be  taken  u>  prevent  this  cut-oK 
and  it  is  estimated  that  a  sum  of  $20,000  could  be  judiciously  expended 
for  this  purpose. 

Dam  at  Neto  Harmony. — This  work  was  intended  to  close  the  cbnt«  at 
^ew  Harmony,  prevent  the  river  from  making  this  a  cut-off,  and  con- 
fine the  low  water  to  the  channel  proi>er.  The  dam  has  required  con- 
stant repairs  since  its  construction,  the  tendency  of  tbe  river  being  tD 
•cat  around  its  root  by  constantly  washing  away  the  bank  of  tbe  island 
•OD  which  it  rests.  It  will  require  repairs  each  season  until  tbe  chnte 
becomes  BIIhI  up.  It  will  probiibly  require  the  expenditure  of  $5,000 
for  the  fiscal  year  ending  June  30, 1887. 

Tbe eftectoftheimprovemenis hitherto  carried  on  has  been  to  greatly 
facilitali-  the  navigation  of  the  river. 

No  work  will  be  done  during  the  coming  fiscal  year,  no  fands  having 
been  appropriattnl  for  that  purpose. 

BST1MATBS. 

For  liick  and  dam  at  Grand  Rapids 1150.001 

(OrthJHamuuiit(S0,0008l]ould  beapproprialedforliBcal  year  ending  Jdds 
30,  1«H7,) 

For  work  at  Widuw  Ooss  aud  Skiduore  bars aO.OOO 

For  work  ul  Little  Chain sM.OOO 

For  work  at  Grand  Chniu K.OM 

To  protect  baiik  at  Gray vi lie WJ.OOO 

For  repairs  of  SDae-buat  and  one  year's  BuaRRiUR 10,000 

F«r  repaire  ot  completed  works,  inaiDt«tiaiic«  of  plant,  and  contingunt  ex- 

penaea I5,00» 


Total 260, 00» 


:<1, 756  O: 
Jnly  1,  IttSii.auiouiit  upended  diiring  Hscal  year,  eiclnsive  of  onlstanding 

liabilities  July  1,  1B84 4,.'^«l  fil 


Jaly  l.lSSTi,  amount  available 87, 175  4t 

(AtDoant  (pstimalod)  required  for  comptetion  of  works  indicated ;i60,000  00 
Amnniit  tliatcan  be  profitably  expended  in  tloc.al  yearendiiig  Juiie30,  ItHT  190, 000  OO 
Snlmiitti'd  in  compliance  nitli  rcquiremeutH  of  section  'J  of  river  and 
barbor  acts  of  lum  and  18r>7. 

With  this  amount  asked  for  fiscal  year  ending  June  30, 1887,  it  is  pro- 
posed to  continue  tbe  works  as  indicated  above. 

IMPROVEMENT  FHOM   V1NCENNE8  TO   TKBBB  BAtJTE. 

By  tbe  river  and  harbor  act  passed  July  5, 1884,  making  appropria- 
tions for  fiscal  year  ending  30, 1885,  $10,000  of  the  *40,000  appropriated 
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was  for  the  improvemeDt  of  the  river  between  Vtncennes  and  Terre 
Haute. 

The  work  on  this  portion  of  the  river  conaieteil  of  the  completion  of 
the  dam  at  Horseshoe  Island  and  the  removal  of  shaga  from  the  chan- 
nel. 

EEMOTAi  OF  SNAGS. 

The  work  of  removal  of  snags  was  bepun  ou  August  25  and  continued 
nntil  December  15,  when  further  operations  were  prevented  by  running 
ioe.  The  deet  was  then  raken  to  Vincennes,  laid  up,  and  the  crew  dis- 
charged. The  fleet  was  subsequently  Diove<t  to  Mount  Garmel  and  cared 
for  with  the  other  floating  plant  pertaining  to  the  river.  The  work  since 
has  consisted  in  the  care  of  plant. 

There  were  removed  from  the  river  377  snags,  weighing  1,483  tonsj 
overhanging  trees  removed,  117,  and  1  wrock  of  flat-boat.  In  addition 
30  piles  were  removed  from  the  draw  in  the  Ohio  and  Mississippi  Bml- 
way  Bridge  at  Vincennes,  the  expense  therefor  being  Imrne  by  the 
railway  company.  To  accompliali  this  work  the  steamer  Osseo  ran  489 
miles. 

DAM  AT  HOR8E8QOB  ISLANDS. 

This  work  began  May  15,  1884,  and  was  completed  August  IC,  1884. 
Its  dimensions  are  as  follows : 

FMt. 

LstiRtliofilain 220 

Wiiith '. 60 

areat«it  h«i|{bt .■ U 

Least  height 6 

Height  above  low  naUT S 

In  addition  465  linear  feet  of  shore  protection  for  the  roots  of  the  dam 
was  conatracted. 

The  estimate  for  snaggihg  submitted  for  the  rivercovers  any  possible 
work  that  may  be  required  in  the  upper  river. 

Money  statement. 

Jnly  1,  1984.  araooD I  available «l,a78  86 

Amount  appropriated  by  act  approved  July  5,  lrt84 10,000  00 

'  11,978  S6 

Jnly  1.  18S.5,  smouDt  eippiided  during  fimal  yesr,  exclusive  of 

OQtstaDdiiigliabilitiedJiiIy  1,  1884 |e,701  77 

Jnly  1,  1885,  oatstau ding  liabilities 267  50 

8,969  » 

Jnly  1,1886,  amoont  available...... 3,009  59 


.     COMHBSCIAL  STATISTICS. 

Repealed  efforts  were  made  to  obtain  an  itemized  statement  of  tbe  ooiumerce  of 
thia  stream,  but  without  nnccesti. 

Au  iocreaxeil  demand  for,  and  valne  of,  certain  kinds  of  timber  heretofore  coa- 
•Idered  as  uself-ss  for  manufacturing  purposes,  has  given  a  decided  iinpetnn  lo  Ihe 
navigatioD  of  tliie  stream  ns  well  as  White  River.  Four  goml-sized  steauibonts  bava 
boen  exclusively  employed  in  towing  rafts. 
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Tbo  following  IB  &  list  of  the  boats  QaTigating  Wabaah  and  White  riven: 


HUDN. 

Wlw«plTiB|t. 

YlDcsnnm  »nd  olhw  porta. 
HonDt  Cirmcl  and  oUwr  pnita. 

IfDnteiiima 

Keir  boat  (buildlDRl .. 


Ws- 

IMPROVEMENT  OF   WHITE  RIVER.  INDIANA. 

This  work  was  turned  over  to  my  charfre  by  Oapt.  J.  C.  Post,  Corpi 
of  EDgineei^,  IT.  8.  Army,  ou  October  4,  1884.  by  virtue  of  Special  Or- 
ders Nn.  118,  ])anigra|ih  8,  headquarters  Corps  of  Eiigineera,  U.  S. 
Army,  Washington,  D.  C,  September  10, 1884. 

The  first  appropriatioo  for  improvement  of  White  Kiver,  Indiana 
was  made  by  aut  of  March  3,  1879,  since  which  date  work  has  been  car 
ried  on  for  the  improvement  of  the  river.  Tlie  work  has  consisted  in  the 
removal  of  snage  and  a  reef  of  ruck  known  as  Kelly's  Ripples,  about  6 
miles  above  the  mouth  of  the  river. 

During  the  flsca!  year  ending  June  30, 1H85,  the  work  was  confined  to 
the  removal  of  the  rock  at  Kelly's  Ripples,  the  improvement  here  con- 
templating a  channel  100  feet  wide  and  3^  feet  deep  at  low  water. 

Daring  the  working  season  the  work  of  removing  rock  was  cootinaed, 
and  at  present  there  is  a  low-water  channel  throughoat  the  whole  lengtb 
of  the  ripple  of  50  feet  wide  and  of  the  required  depth.  The  rock  waa 
removed  ijy  blasting  and  loosening  with  dynamite,  and  then  ezcavatinf 
with  dredge.    The  amount  of  material  moved  was  17,701  cubic  yards. 

Operations  for  the  year  ending  June  30, 1886,  will  consist  in  the  care 
of  plant.  No  appropriation  having  been  made,  no  other  work  can  be 
done.  ■ 

Proposed  operations  for  fiscal  year  ending  June  30, 18!i7,  will  consist 
in  the  completion  of  the  cut  through  Kelly's  Ripples.  It  is  estimated 
that  an  appropriation  of  $  15,000  will  complete  fbis^ork.  It  is  not  con- 
sidered  advisable  to  attempt  any  other  work  on  White  River  until  the 
removal  of  the  obstruction  at  Kelly's  Kipples  is  completed,  as  the  rivK 
is  not  navigable  at  low  water  while  this  ot>.stacle  exists.  It  is  very  de- 
sirable that  thit  whole  amount  be  appropriated,  as  the  work  can  be  fin- 
ished in  one  favorable  season. 

CONDI'I'ION   OF   THE   BITEB. 

The  cnt  at  Kelly's  Ripples  has  opened  the  river  to  low-water  naviga- 
tion as  far  as  Hazelton.  Above  Hazelton,  it  ih  not  at  present  an  eco- 
nomical es|>enditure  of  funds  to  attempt  any  improvement  of  the  river, 
as  long  as  the  railroad  bridge  at  this  point  remains  as  at  present,  ao 
obstruction  to  navigatiou,  as  described  in  previous  reports. 
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Money  statement. 

Jaly  1,  1884,  amonnt  available $3,BU9  99 

Anioant  appropnatad  by  act  approved  July  5,  18a4 10,  WO  00 

13,8H9  99 
Jnly  1,  1885,  amoour  eipendeil  dn  ring  fiscal  year,  exclusive  of  ontstaodiDg 

liabilities  July  1,1884 12,f'3«  57 

Jnly  1,  1885^amouDt  avaitalilo 1,051  43 

{Amount  (estimated)  rt'qiiired  for  cooiplKtiooof  works  iadtcat«d 15,000  00 

AiiioimttliatcBii  bo  (irolitnbl^' expended  iutlBi-al  year  euditiKJiiiieaO,!^^?  1^,000  00 
Subnittted  iti  ciioitiliatiee  n'lth  re([iiiTemeuta  of  iiectiuti  2  of  river  aud 
harbor  acta  of  I8C6  aud  18CT. 


preliminary  examination  0 
with  a  view  to  inck: 
souki  kiver. 

United  States  Engineer  Office, 

Saint  Lovis,  Mo.,  October  17,  1884. 
Sir:  In  accordance  wiili  iuHtnictinns  of  July  31, 1  have  caused  s  pre- 
liminary esamioation  to  be  madi-  of  tbe  "Nimhiiabotna  Kiver,  with  a 
view  to  increasing  the  deptb  of  cliannel  in  the  MiuHonri  River," 

All  tbe  facts  couuected  with  tliin  matter  were  fnlly  set  forth  in  m; 
report  of  March  31,  1882,  published  in  the  Annual  Beport  of  tlie  Chief 
of  Engineers  for  1882,  page  1730.  In  order  to  ii8<',ertaii)  whether  any- 
thing new  hud  been  developed  since  that  date  1  sent  my  assistant,  Mr. 
Ij.  £.  Oooley,  to  Hamburg,  Iowa,  to  examine  into  tbe  situation,  and  his 
report  is  appended.  From  the  information  thns  obtained  I  conclude 
that  no  effect  ia  likely  to  be  produced  on  tbe  Missonri  Biver  in  this 
vicinity  in  the  way  of  increasing  channel  depth  by  any  work  carried 
out  on  the  Nishnabotna,  and  that  no  interests  of  commerce  are  likely 
to  be  benefited  by  sucb  work,  the  whole  question  being  purely  one  of 
damage  from  overflows  during  floods  of  the  Missouri  and  its  tributary, 
the  Nishnit-botDii.  Bence  the  improvement  cannot,  under  the  law,  be 
recommended,  and  no  further  survey  seems  necessary. 
Very  respectfully,  your  obedient  servant, 

Uhas.  R.  Sutbr, 
Major  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


REPORT  OV   MR.    L.    B.    CO'>I.KY,    ASSItlTANT 

I'HrreD  States  Enoinbrr  Ofhce. 

Sai-t  LoaU,  Mo.,  SepUmber  15,  1W84. 
Major:  I  have  tbehouor  U^  report  that  in  aocordniicu  witb  your  verbal  inBtnictionB 
I  viuited  Hamburg,  Iow»,  on  the  12th  iiiataut,  to  ascertain  tbe  inleiit  of  the  folloniag 
olaiine  in  the  river  and  barbor  bill :  "Nisb-na  botatia  River,  witli  a  view  to  increaelDg 
the  depth  of  channel  in  Miaaoiiri  River,  Miasonri;"  ai»o,  to  make  any  pruliinlDary 
examination  that  might  lie  reiiiiireiltoeuableyon  to  d^ide  whether  tbe  object  songht 
was  one  worthy  the  attention  of  the  Government,  and,  if  so,  the  ca«t  of  the  uecesaorj 
snrveya  to  carry  ont  the  intent  of  the  above  clanse. 
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I  fnnnd  that  if  part  of  the  olanw  prerionaly  quntod  hail  been  written  thog:  "th 
depth  of  nliBiiDt^I  near  the  MisHonri  Siver,"  or,  "ihe  depth  of  the  old  chumfloTtk 
M Juouri  River,"  in  place  of  "  the  depth  of  channel  iu  the  Miaaouri  Kivrr,"  it  vnH 
have  flxproHsed  the  aeaii^B  of  the  intereata  coucerued.     Of  course  the  kctOAl  retdisf  ■ 

The  examlDatioD  of  AmUtant  J.  W.  Pearl,  in  the  winter  of  18r^,  and  the  npot 
tfaereon,  H'-nate  Ex,  Doit,  1!)5,  FortV'SeveQlh  Congress,  ftrat  seasion,  deflnee  the  und 
wtuatinn  Iu  (c^^at  detail  and  completeness.  As  a  result,  Ibe  views  of  those  moM  ii- 
teristM  are  in  snbstuntial  aceonl  tbeiuwith,  and  they  look  for  relief  now  thtmiglia 
amelioration  of  the  present  channel,  to  consist  of  an  improvemenl  of  the  otdciit-4 
bed  In  connection  with  aome  ohanfteB  in  the  proper  channel  of  the  Nishna  from  Ik 
HarroiTsto  Hamburj;,  or  in  connectlun  with  a  new  route  for  the  Kishna  from  Uanibnj 
via  Willow  Slongh,  to  a  point  on  the  old  cut-off  bed  above  the  Narrows.  I  pruw 
•ach  additional  facte  as  bear  on  Ihe  present  aituation  and  my  conclusionii  ic  ' 
matter. 

Before  the  Missouri  and  the  Nishna  united  at  Ihe  Narrows  in  1858,  low  water  in  tli 
NiMbna  waa  abont  7  feet  lower  than  low  water  in  the  Missouri  op|>09ile.  and  bi^ 
water,  as  jndKcd  by  relative  bank  height,  about  3  feet  lower.  1  do  not  learn  tlul 
any  B|iecial  tronble  wan  Bxperierii-cd  between  Ir'SB  and  It-Gi,  the  year  of  the  Pcm  Ca 
off,  and,  also,  the  year  that  the  railway  damageil  the  old  channel  of  the  Nishna.  TV 
out-olT  lowere<l  high  water  at  the  Narrows  6  feet  at  once,  which  certainly  was  an  ii- 
pro veinent  over  any  o<indit ion  that  prevlonsly  obtained.  An  eminently  satisfxton 
condition  of  affairs  prevailed  for  nine  years,  or  until  1^6,  since  which  time  an  it- 
oreosini:  amount  of  tninble  has  been  experienced,  culiuiuatintt  iu  Ihe  bi{;h  Wrrd 
IfiQl.  fiinci'  1-^1  the  f»ll  from  Hiiniburjc  to  the  Narruws.  in  the  Nishna  proper,  in 
incn'Ssi-d  nnil  ii  Hnmewhat  bettired  condition  of  affairs  la  rcco^ized. 

There  sei-ma  to  be  ampin  evidence  thui  hl^h  water  or  overflow  has  incn'aanl  all  tb 
way  to  the  Forks,  aiiont  !)  niili>s,  in  a  din'ct  line,  above  Hamburg,  and  oven  aa  hi|t 
up  as  llivcrlon,  since  1876.  At  thn  same  time  hl^h  water  in  largo  volumes  bu<» 
capeil  by  Willow  Stoiijrh  to  the  prairies  west  of  Tlamburg,  and  a  channel  is  brp> 
Diu);  to  work  back  fh>m  the  old  cut-olT  bed  above  the  Narrows.  This  actiim  ii  Ik- 
Ing  aid<-il  to  afford  ati  iudepenileut  drain  to  the  prairies  above,  and,  in  linw,  ndta 
prevented,  flood  volume  of  the  Nishna  will  elect  Ibis  route  iu  preference  to  thelonpr 
•nd  more  tortnons  river  channel.  Willow  81oUi;h  is  said  to.  hltve  shown  Higns  of  o- 
lorgement  in  recent  years,  and  water  Is  now,  at  low  water,  hocked  into  alougbsul 
areas  that  formerly  ran  dry. 

A  jndicious  series  of  cut-offs  has  been  talked  of.  As  the  stream  has  a  develop^ 
lensthof  abont  two  and  abslf  times  that  of  its  l>eud-l>elt,  theupportnuity  furatui> 
ratlii  of  shortenloR  Is  presented.  As  this  is  chiefly  agitated  above  Hamburg,  tfaepst- 
ple  there  realize  that  the  relief  experienced  above  would  more  qnickly  pr«cipilili 
the  floodf  upon  them  beyond  their  power  to  oounteraot  it  by  cnt-oflsbelow.  oa  theml 
trouble  lies  in  the  old  lied  of  the  Missouri.  So  the  problem  with  tbem  readily  itda«a 
to  restoring  in  part  the  efficiency  of  the  old  cut-off  t*d  as  a  drainage  channel  conpW 
with  a  ahorter  route  for  Hood  waters,  eithsr  by  shortening  the  old  channel,  whicb  it 
most  fooMible,  or  by  a  uew  route  via  Willow  SlouKb.  In  this  eomiection  thew  ii 
much  com plaiut  of  the  railway  bridge  as  ao  obstrnction  to  flow,  on  accuunt  of  in 
pier  in  mid-channel. 

As  there  is  no  evidenco  to  show  that  flood-height  in  the  Missouri  has  incntsri 
from  the  data  col  lee  |4m1  bv  Assistant  Peart,  and  also  on  this  trip  it  is  apparent,* 
pointed  out  in  Assistant  Pearl's  report,  that  the  diSloulty  is  due  to  the  ailiiug  Dpi' 
the  old  bod  of  the  MLssourt,  and  that  as  this  bed  is  reclaimed  and  the  Nishna  difiaA 
Its  channel  through  it,  the  condition  of  affairs  wilt  iniprove.  The  effect  of  thia  M 
on  the  Nishna  floMs  is,  no  douht,  to  increase  them  several  feet,  but  it  is  very  pn^ 
able  that  the  maximum  effect  was  reached  in  Irtdl,  and  that  the  improvement  allM^ 
noticed  will  continue.  The  problem  is  not  complicated  by  overflow  of  the  llislMDi 
above  Hamburg,  as.  in  ordinary  years,  this  wat^r  is  now  shut  out,  aod,  practicttlj, 
the  old  belt  north  of  McKissock's  Island  has  been  closed  since  I88t. 

As  shown  by  the  low-water  protile  of  Assistant  Pearl,  the  prin<^pal  part  of  th«  111 
Is  concentrated  in  the  first  ^  miles  near  the  Missouri  River,  Thia  is  no  doubt  daeW 
the  Missouri,  perhaps  in  part  to  overflow  across  the  lower  end  of  McKissock's  liluxli 
and  in  part  to  direct  iulliiw  from  the  mouth.  This  deposit  is  said  tc  contain  mod 
■and  uot  fouud  in  the  Nisbna  deposits. 

That  the  Nishna  will  In  time  dctiuo  its  channel  through  the  increasing  deposinii 
•elf  evident,  and  when  the  old  bed  is  reclaimed  and  that  action  completed  the  it^ 
height  at  the  Narrows  will  lie  lowered  by  an  amount  equal  to  that  produced  by  ikt 
Pern  Cnt-uff,  less  the  natural  fall  of  the  NiBbnH,in  a  proper  channel  for  5  miles  ibon 
its  month.  This  would  probably  repniduco  almut  tlie  condition  as  to  flood  hei^l 
existing  previous  to  1«>8  at  and  nliovo  thu  Narrons.  Natural  action  could  he  hail- 
ened  anil  some  immediate  relief  nffcinb'd  by  arliflcial  works,  which  would  at  ohm  »■ 
strict  tiie  Nishna  in  this  part  of  its  course  to  a  normal  width.     As  tlte  current  it  ntj 
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nnatl,  anrl  there  is  little  or  nu  drift  to  contend  nith,  Trftil  BtmctureH,  snfflcient  only  to 
detHrmiiie  tlio  place  of  depoait,  would  be  HufQcieot.  Such  Htrucliirea  can  be  made  of 
wire  sDd  Mich  uRtrrial  an  exiiitB  in  aliiindaiiCH  nn  thti  gronndti,  aud  would  cost  nbont 
tbu  HBiue  aa  u  fenc*',  or  aay,  {1  |>er  rod,  and  the  leii^tth  of  such  Htructiirra  would  prob- 
ably not  cxcHi-tl  tvice  th«  leualh  of  the  chaunel  iiniiroved..  Judging  b^  the  protile, 
kliuat  2  miluii  of  cliannel  would  require  tivattnpnt  at  prreeut,  and  iilliiDBlely,  pet- 
baps,  the  eiiliru  5  miles  lo  the  Narrows.  Of  coni-se  such  work  would  be  subject  to 
manj  coiitineencicH  nnd  require  much  renewal  and  repairs  until  tli«  stream  was  fully 
deBiied,  hut  it  doeH  not  occur  to  me  that  the  beuetits  to  be  realized  would  justify  a 
more  eipetiHive  mettiod.  This  plan,  followed  np  for  three  or  four  years,  conptcd  with 
tlie  alteration  of  the  railway  bridge  and  aume  sDortcuing  of  the  stream  to  Hauiburg, 
I  do  not  doubt  would  aucomplixb  the  purpose  s'.inebt. 

The  examination  requirrd  lo  disclose  tlie  validity  of  these  views  would  he  to  ilft- 
tennine  tbe  present  pruUle  from  Haniburg  to  the  nioutti,  and  a  datiiilrd  survey  with 
«  full  set  of  croBH'Hectionsof  theold  bed  of  tbe  cut-otT.  Ad  axHintnut,  after  gatfaeriD^ 
from  local  surv^ora  such  facts  as  tbey  may  have  collected,  could  probably  make  thia 
examination  witli  the  aid  of  a  rodman  and  three  osmen  Ju  a  week's  time. 

Assistant  engineer,  one  mouth $125  00 

Rodman,  teu  days 30  00 

Three  axmen  and  oarsmen,  six  days a?  00 

Traveling  expenses 40  00 

Team  expenses 38  00 

Total  examination  and  report USO  00 

I  ascertained  that  in  former  times  the  old  bed  of  the  Ninhna  l>elow  Hamburg  waa 
navigated  by  steamem,  but  they  had  no  occasiontoMime  toHambnrg,  as  theMissouit 
landing  was  within  'J  miles.  Tbo  river  above  Hunihiirg  has  not  bi>nn  navigated, 
although  the  laud  siirveys  deSninl  it  as  a  navigable  stream  as  far  as  the  Forks.  Th« 
oharacter  of  the  stream  is  certainly  adapted  in  u  higli  degree  lo  navigatlDn  by  a  BmaU 
class  of  steamers.  Its  course  is  well  defined,  its  banks  are  stable,  and  otoss-seetioD 
economical ;  a  good  depth  exists  ou  the  croHsiugH,  and  the  coiiutry  ulmut  is  very  pro- 
ductive. Its  drainage  area  isdouble,  audits  low.  water  discharge  treble  Ibat  of  many 
well-known  streams  which  receive  the  fostering  careof  theOoneral  Government.  To 
make  It  available  will  require  the  cutting  of  overhanging  trees^  a  limited  amount  of 
Hnagging,  and  tbe  alteration  of  existing  bridgci.  At  some  time  its  merits  will  invite 
attention.  At  present  the  channel  in  Pern  bend,  without  improvement,  could  not 
be  run. 

A  small  steamer,  able  to  pass  the  bridges  ot  a  moderate  stage,  has  Inst  been  botlt 
at  Hamburg.     Its  dimensions,  or  tbe  purpose  of  tbe  owners,  I  did  not  feam. 

The  general  plan  proposed  would  harmonize  and  salisfy  all  interests.  The  present 
benellts  would  probably  be  solely  to  landed  and  corporate  inti'rnnt.s,  as  tbe  interests 
of  navigation  are  cinite  undeveloped.  The  Jnstilication  for  an  improvement  would 
necessarily  rest  in  tne  opening  ontof  a  stream  of  mnch  intrinsic  merit  aaa  navigable 
channel.  If  legislation  ^ouTd  have  this  in  view  it  should  also  make  jiroviaiuu  foi 
Altering  bridges  and  removing  the  overhanging  trees  and  a  few  snags, 
very  respect  foully,  your  obedient  servant, 

L.  E.  COOLBT, 

Chief  AuUIOHl. 

Ifaj.  Chas.  R.  Sutbr, 

Corpt  0/ Enginetrt,  V.  S.  A. 


W7. 

peeumdjahy  examination  of  kankakee  eiver,  indiana. 

United  States  Enoinebb  Opfh^e, 

Cincinnati,  Ohio,  November  4, 1881. 
OenbbAI,:  In  accordance  with  instructions  coutainediu  your  letter  of 
September  4, 1884, 1  have  tbe  honor  to  submit  a  report  of  the  prelimiuary 
examination  of  tbe  Eankabee  River.  Indiana. 

The  examieation  of  this  rlv^r  was  intrnsted  to  Mr.  A.  L.  Duvall,  assist- 
aot  engfiueer,  whose  rei»ort  is  forwarded  herewith. 

The  Kankakee  River  rises  in  the  northern  portion  of  Indiana.     It 
flows  in  a  southwesterly  direction,  draining  an  area  of  about  1,600  square 
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miles  in  t!)i»t  Stiite,  ^rliivh  if  for  the  most  part  an  unreclaimed  marrii. 
From  Indiana  it  jiaRxt'S  into  Illinois,  nliiTC  it  receiTeu  tlic  wateraof  the 
Iroqnois  Kiver,  and,  t^kinj;  a  noi tliwesterly  direction,  joins  the  1>«b 
PlaineNltiver,  forming  vitb  it  the  Illinois  Itiver.  It  is  about  313  mSn 
ill  length,  of  which  about  -i'l  milex  are  in  Indiana,  according  to  the  snr- 
vey  ofFutherJoMCph  A.Stephanjformerly  the  chief  engineer  of  the  Eai- 
kakee  Valley  Draining  Company,  and  the  reniaTning  71  miles  in  lllinoii. 
From  itn  mouth  to  Warner's  Landing,  a  distance  of  about  3a  milei, 
the  rivor  has  been  improved  by  the  con«trnction  of  fonr 'locks  and  danu, 
giving  slackwatcr  navigation,  which  eiiabh'd  the  commerce  of  therirtt 
to  reach  the  Illinois  and  Midiigan  CauaL  Three  of  these  locks  and 
dams  were  built  by  the  Kankakee  Company,  which  no  longer  has  coi- 
trol  of  the  river,  having  failed  to  comply  with  the  terms  of  its  cbarta, 
and  no  tolls  have  been  coIlecte«1  by  the  company  since  18S2.  The  re- 
maining lock  and  dam  was  constructed  by  the  State  of  Illinois. 

Above  the  head  of  the  present  slackwater  navigation  to  about  2  nulca 
beyond  Momence,  a  distance  of  3f>  miles,  the  faU  in  the  river  is  73^ 
feet.  (See  report  of  Maj.  J.  A.  Smith,  Report  of  Chief  of  Engioeeci, 
1880,  page  184r>.)  This  portion  is  obstructed  by  flvemill-dama,  oneat 
Altorlj  t)ne  at  Kankakee,  one  at  Waldron,  and  two  at  Momence.  Tlieee 
are  all  fully  described  by  Mr.  Duvall. 

In  the  report  of  Miyor  Smith  referred  to  a  project  was  submitted  for 
the  impi-ovement  of  this  section  of  the  river,  at  an  estimated  cost  of 
(5ol>,0U<).  It  was  proposed  to  construct  seven  locks,  with  nearly  12  miles 
of  canal,  and  remove  such  obstructions  as  were  nece^ssiirj',  thus  extend- 
ing slackwat<-r  to  Jlomence. 

In  a  preceding  report  subinitttMl  by  ?klajor  Smith  (see  Report  of  Chief 
of  Enginet>.rs,  1879,  page  14od)  a  description  of  tfie  river  for  120  milea 
above  Momence,  to  Banni's  Bridge,  is  given,  and  it  is  there  stated  that 
during  the  hiw-wuter  season  the  river  for  this  distance  is  navigable  for 
small  light-druQgUt  steamers.  The  depth  of  the  water  ascertaioed  by 
Major  Smith  was  genenilly  5  feet  or  mon^,  and  nowhere  was  the  dep^ 
found  to  be  less  thau  2  feet.  It  is  presumed  that  this  distance  did  not 
include  the  natural  rock  bar  at  Momence,  upon  which  there  were  1^  feet 
of  water  during  the  recent  examination,  as  it  was  learned  that  it  wat 
usually  dry  during  the  season  of  low  water.  As  near  as  could  be  ascer- 
tained the  object  of  the  present  examination  was  the  removal  of  thii 
rock  bar.  It  was  advocated  for  the  purpose  of  allowing  the  passage  cf 
steamers.  Two  or  three  small  steamers  in  former  years  were  rnnninc 
between  Momence  and  the  upper  river,  but  they  are  not  now  in  ose,  ana 
have  been  dismantled,  and  there  has  been  no  river  commerce  from  Mo- 
mence, above  or  below,  during  the  past  two  years. 

Theremovalof  this  bar  was  discussed  in  the  report  of  Major  Soiith, 
contained  in  Senate  Ex.  l>oc.  No.  3t),  Forty -eighth  Congress,  tirst  ses- 
sion, and  in  this  he  gives  a  complete  description  of  it.     It  is  as  follows: 

Frnui  u  ma|>  of  Ilie  river  al  Munionce  I  tiavo  couHtTiicted  a  fongitiidiDul  eectioD  a 
tlie  «li»niiol,  lovi-riiig  ii  iliKlaiicu  of  I'i,400  fent,  aliout  2J  niileH. 

Tile  1  lilt  turn  ot  tbu  Hirt-aiii  over  lliisilistancH  U  euttn-ly  of  timestone,  tfae  sDifaceaf 
wbicli  is  HomewIiBt  irru^iilar  ami  bruken,  itboniug  it  to  be  Id  layers  or  strata,  boim 
of  n-bich  aro  bnt  a  Ikw  iticbtvi  iu  tbickuoss. 

The  higbotit  point  of  tbe  foriuatiuu  iu  the  rirer  bed  is  directly  oppoalte  tbe  nypet 
end  of  tliH  li^iper  dam  at  Momence ;  tbe  altitude  of  tbe  stone  at  tbis  point  is  4}  feel 
hii{heT  tbau  where  it  first  appears,  4,800  feet  np-streom,  aod  it  is  9^  feet  tiigber  thao 
wiiereit  is  again  covered,  at  a  distaooe  of  7,600  feet  dowa-stresro. 

It  will  be  seen  that  tbe  stoue  formation  ia  a  barrier  maiDtaiDioK  tbe  water  at  ■ 
greater  depth  than  woald  otbervrise  obtain,  tbas  aiding,  ratb«r  tnao  ii^oring,  tbt 
navigation  above. 

The  diatAnce  from  tbe  praaent  head  of  alaokwater  naTigation  to  HomaiiM  ia  3t 
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milee,  and  the  dilfRrnnce  of  level  in  otht  70  feet.  It  will  be  reailily  !>«en  that  the  re- 
moval i)f  a  bnrriur  35  milOH  abuve  thti  liead  of  navignlion  canuor.  impnivo  or  extend 
that  QavigBLion  in  an;  vray ;  but  liy  periitittlu;;  the  drainage  of  the  pool  above,  «ncb 
*  removal  woald  add  luatertall;  to  the  difficalty  of  ezteudiiig  the  [iavi);ation  uC  anj 
fbture  time. 

It  is  estimated  iu  tbe  ro)>ort  of  Mr.  John  L.  Cainliell,  chief  engineer, 
made  to  the  gorernor  of  tlie  State  of  Indiana  in  188:j,  that  Hlx>nt  400,000 
acres  of  exceedingly  rich  land  could  be  reclaimed  from  the  marshea 
along  tbe  Kankakee  Eiver  and  its  tribntaries  by  judicious  drainage. 
The  removal  of  tbe  bar  would  undoubtedly  aid  in  draining  these  marshes 
and  tbus  help  materially  the  agricultural  development  of  the  lociility. 

Since  it  appears  that  there  is  little  or  no  commerce  to  be  benefited 
by  the  removal  of  this  liar,  and  that  it  may  even  be  detrimental  to  such 
navigfttion  as  there  is,  this  river  cannot  be  said  to  be  "  worthy  of  im- 
provement^ as  proposed,  if  commerce  be  alone  considered.  If,  how- 
ever, agricnitarai  development  is  to  be  taken  into  account,  then  it  ma; 
be  regarded  "  worthy  of  improvement." 

As  the  surveys  th))t  were  madein  former  years,  together  with  the  pre- 
liminary examination  just  made,  have  given  snflicie.nt  data  to  form  a 
correct  judgment  of  the  benefits  to  l>e  derived  from  this  improvement, 
no  estiniiite  for  further  survi'y  is  made- 
Very  respectfully,  your  obedient  servant, 

JAS.  C-  Post, 


Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


Captain  iif  Engineers. 


report  nr  mr.  a.  lbstjb  duvall,  assistant  bn'oikeeb. 

Unitbd  States  Enoikkbr  Office, 

Citteiiinali,  Ohio,  XoreaibfT  4,  1884. 

Sir:  I  respectfully  Biibrn it  tbe  followiu;^  report  of  an  eiamiuatiou  of  Kankahee 
Biver,  Indiana  aod  Illiiioix: 

1  eiBiuiiieil  the  river  jmrliciil&rly  at  and  iwat  Momence,  III.,  hb,  acoordins  to  a  let- 
ter from  Hon.  ThniuM  J.  Wood,  M.  C,  Crown  Point  [nd.,  dated  Aiigiiot  8.  iSlii,  that 
««a  the  locality  where  the  improvetnent  was  dpnintd.  I  also  examined  tbe  river  be- 
low, at  and  near  Waldron,  IS  or  13  miles  below  Homence,  and  i>n  to  Kankakee,  about 
b  tnilea  below  Waldron  or  Aroma,  and  below  Kankakee. 

^Aboiit  1}  uillen  above  Momence  is  the  liiRhest  prirt  of  the  natural  rock  bar  or 
dam  through  which  in  is  desired  to  cut  a  cbauuel;  this  bar  or  dam  in  limeBtonB 
iu  strata  or  layers,  in  some  iiistauces  only  2  or  3  inches  thick.  The  banks  of  the 
tlver  at  and  near  Momeuce  a*re  tow  and  flat,  particularly  so  above  that  point,  where 
1  think  they  ar«  not  over  15  feet  above  the  lowest  water;  fartlier  up  in  Indiana 
iho  uianhcs  begin,  and  a  rise  of  about  H  feet  will  flood  the  Innds  for  fron.  3  to  5 
miles  oauh  side  of  the  river.  Boloiv  Momence  the  banks  gradually  grt  Iiigber  down 
to  Waldron,  and  so  on  to  Kankakee,  and  from  tbeuc*  down  are  well  delincd,  and 
range  from  about  25  to  35  feet  above  low  water.  Thore  have  never  been  any  over- 
flows below  Momeii(-e  that  I  conlil  hear  of.  There  are  ten  dams  on  Ibie  river  from 
Uomenoe  to  its  mouth ;  two  at  Momeuce,  tbe  upper  one  3  feet,  and  the  lower  one 
(which  leaks  conaid>-Tab1v)  T  feet  high,  built  under  antiioritv  granted  by  Stntn  of  Illi- 
nois February'  IU,  I8:IT.  The  oue  at  Waldron,  (i^  feet  highl  was  bnilt  in  IH:i3,  by  E. 
B.  Beardstey,  without  any  authority  from  the  State,  aa  far  as  I  can  ascertain ;  but  be 
owned  the  laud  on  both  sides  of  the  river. 

The  dam  at  Kankakee,  8  feet  high,  was  bnilt  in  1859  by  Dickson  and  Dean,  and,  aa 
for  as  T  could  learn,  withont  anthority  from  tbe  State,  tbey  owning  both  shurea ;  tho 
prewntowner  is  James  McGrew,  of  Kankakee.  This  dam  backs  water  np  to  Waldron, 
•boat  6  miles  above,  and  a  small  side-wheel  steamboat,  T41  feet  long,  1^  feet  wide, 
and  drawing  about  3  feet  when  loaded,  navigates  the  pool  from  Kankakee  to  Wal- 
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Tliere  was  a  dani  at  Allorf,  7  miles  below  Kaokakee,  about  6  feet  hlKh,  whicb  backcl 
tlie  WHlcT  ii|>  for  3  iiiik's  ;  it  wna  iicorl)'  dcBtro^'ed  l>y  ice  abont  eight  jears  ago,  aul 
IlBN  never  been  repnin-il ;  there  in  hardly  a  vestige  of  it  remaiuiu);;  it  was  built  >bcin 
]r^<,  and,  as  far  uh  I  eun  tind,  without  authority  from  the  Slate,  by  David  Uenny,  «b* 
owiK'd  liolh  HhiireB ;  the  iiieM'iit  ovaet  of  tbe  aile  is  Hirani  Goodwin,  of  Altorf. 

Theiliinisof  llie  Kankakie  Company  were  boilt  by  nut h or! ty  of  the  Stale  of  im- 
noiH,  nnilerehBTlL-r  );rnnleil  to  Kankakee  aud  IroqQOtHNavigationaDd  Maiitifactlitiii| 
Conipnnv  in  IM7,  uml  art<  as  fnlliiwa,  viz: 

Uiini  N.'.  4  <nii|ierdum),  at  head  of  Aldeu's  Island,  Wilmington,  ni.,  ia  1,000  EM 
loni>  and  16  feel  hij^h;  there  ih  awiliil  masonry  lock  here,  15  fivt  lift. 

Dnm  No.  3,  Wiluiiugton,  wniHx  niaiD  braiii:h,  «ontb  side  of  island,  is  s  low  lujQ- 

Dam  Ni>.  i,  WllmiDgtOD,  at  foot  of  Aldeu's,  Inland  in  11  feot  high,  witb  nsMtataj 
loRk  tit)  f.'et  lin. 

Uuiii  No.  1,  4  niilex  below  Dam  Nii.  2,  at  WilniioKton,  is  HJ  feet  long.  13  feet  lugh, 
and  IB  Iniilt  of  solid  niasoiiry,  with  moBonry  lock  of  >*  fnet  lift. 

The  State  dam,  lbree-<iiiarterH  of  a  mile  below  Dam  No.  1,  is  950  feet  long,  wiB 
masonry  liivk  wliii:h  cnmiectH  »ith  feeder  of  lIltnoiH  and  Michigan  Osiin).  This  syt- 
tern  of  slnckwaler  extends  ap  to  Warner's  Lauding,  lU  miles  hIwtc  Wilmiagton,  t 
distanee  of  it  mil^s  from  tbe  mouth  of  iLe  river.  TweuCy-oiiemileHof  this  were  com- 
pitted  by  the  Kaukakee  Company,  and  tbe  remainder  by  tbe  State  of  Dlinois.  Tte 
company  has  Riven  up  <bu  control  of  the  river  ainon  lifSI,  alihoiigb  it  still  olaimst 
race  iiaxKing  tbrungh  its  lands  from  Pool  No.  4,  throe- quart eni  of  a  mile  long,  lUO  fttt 
wide  at  Kiirl'iiee,  aiiil  H  I'tet.  deep  when  tbe  pool  is  fnil. 

I>»m  No.  4  WOK  injured  by  lee  in  spring  of  leSl,  and  alitht  repairs  have  been  mad) 
by  indiviilniils  lo  keep  ii]i  wilier  jiower.  The  locks  have  been  used  for  the  pssnagec^ 
boats  sinuH  lr-M2,  anil  ean  Iw  used  at  the  present  time,  bnt  require  repairs-  Above  Ho- 
menee,  or  rat  bar  atiovo  the  r<>ck  bar  mentioned,  tbe  river  is  said  to  be  iiavi)rahle  let 
•mallsleiiiiil>i)atH(seerciiorti>fMHJ.Jare<lA.  Smith,  U.S.  Engineers,  in  report  of  Chiefd 
EugllierrH  for  It^il,  pugo  14.'h'i),  and  in  n'port  on  preliminary  exaiDinati»aB(see  Senat* 
Ex.  Doe.  No.  :(t).  Forty- eighth  Congress,  lirst  soBsinn,  |>age  96),  up  to  Baiim's  Bridge, 
adisi  aiicf  of  1-20  luiteB.  Tliere  are  I  wo  mill-dama(deBcriiwd  above)  l>etow  the  rock-blr, 
draining  obniinela  on  each  side  of  an  island  ;  thvse  dams  seem  to  back  watrr  over  tla 
crest  of  the  roek-bnr,  where,  oa  Friday,  October  2A,  I  fnnuit  abont  1^  feet  of  water; 
bnt  [he  wind  was  blowing  a  gale  up  the  river,  and  probably  in  connection  with  tba 
downwartl  current  bankeil  the  water  higher  at  that  point  than  it  would  have  been  oot 
oalm  day.  I  was  informed  that  the  higher  portion  of  this  rock-bar  is  bare  at  low  water. 
There  is  a  railroad  bridge  over  the  river  about  three-q natters  of  a  mile  below  thi 
rook-bar  and  a  highway  oridge  at  Momence ;  the  railroad  bridge  is  about  IS  feet  ant 
tbe  highway  bridge  abont  30  feet  above  the  water.  The  bridges  croBaing  the  riva 
below  this  ]ioint  are  genHrnliy  not  less  tban  fhim  -25  to  30  feet  above  low  water.  Tbi 
blghest  water  at  Momence  rises  about  10  feet,  but  from  Waldnin  down  the  risen 
high  water  is  not  over  8  feet.  From  all  the  iuformation  I  could  get  on  the  subjecl 
by  uonversatinn  with  many  of  the  principal  citieens  of  tbe  Kankuliee  ref^un,  amoog 
wbum  were  Hon.  Thomas  J.  Wood,  Crown  Point.  Ind, ;  Mr.  W.  F.  Singleton,  Shelby, 
Ind. ;  Mr.  J.  I*.  Biratlon,  Grant  Park,  111. ;  Mr.  Worcester,  cashier  of  bank  at  MonieDce; 
Dr.  Ktivserand  Mr.  J.  L.  Clark,  C.E.,  also  of  Monience;  and  Mr.  Charles  Holt,  edilo 
of  the  KaiikHkee  Gazette  i  Mr.  JaniesMix,  Judge  James  N.  Orr.  Mr.  John  K-  CrosswelL 
C.  E.,  and  Ur.  6te]ihen  K.  Moore  (to  whom  1  am  indebted  for  very  important  and 
reliable  iul'ormation),  all  of  Kaokakee,  1  believe  that  the  further  improvement  oftbt 
Kankakee  Ki^'er  by  a  slaekwater  system  up  to  Momence  would  be  of  great  benefit 
and  oonTenieuce  to  the  surrounding  country,  as  it  would  aSbrd  an  outlet  for  ill 
prodiictiouB  inde|>endeut  of  the  railroads.  There  is  no  commerce  on  the  KMikokH 
fWim  Momence  above  or  below  at  present,  and  haa  not  been  for  abont  two  ye<ara  <■ 
the  river  above,  where  two  or  three  email  steamboats  used  to  carry  snppljea  up  lb* 
liver,  but  are  not  now  in  use  ;  one  is  on  shore  a  short  distance  below  the  top  of  tbe 
lock-bar,  without  boilera  or  engines,  and  the  wreck  of  another  lies  at  sonth  end  of  tiw 
railroad  bridge  over  north  channel.  I  append  hereto  a  list  of  tbe  principal  pro- 
ductions of  Kaukakee  County,  Illinois,  in  which  Monience  is  situated,  tbe  majoritycrf 
which  prodncis,  I  suppose,  wonid  be  sliijiped  by  tbe  river  if  navigable. 

The  principal  object  in  view  by  the  persons  desiriog  the  improvement  asked  abovs 
Homeuue  (us  far  uh  I  can  learn  by  careful  inquiry)  is  the  drainage  of  tbe  Kank«kea 
swamp  lands. 

Very  respectfully,  your  obedient  serraiit, 

A.  liXSUK  DuvAii, 

Anitlant  &'H9i«e«r. 

Capt.  J  AS.  C.  Post, 

Corps  of  Enginetri,  V.  3.  A. 
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Prinoipal produeti  of  Kaxkakee  Coutitg,  Iltinoit,  nilh  raJMet,fi>r  gear  m83. 
ICompilKd  r^oin  CIrculuNo.  lOt  ot  Departanut  of  ARrlonltare,  daMd  SptliiKaeld.  lU.,  DKembar  31, 
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IUhited  States  Bnoinbek  Ofpicb, 
Cincinnati,  Ohio,  November  3,  1884, 
Gehebal:  In  accordauce  with  instructions  contained  in  your  letter 
of  July  31, 1884,  I  have  the  honor  to  oubmit  a  report  upon  the  prelimi- 
,  Dary  esaminaCion  of  the  "Wabash  River  from  Logansport  to  Delpbi, 
I  lud." 

'    The  exaniiuatioD  of  this  river  was  given  to  Mr.  A.  L,  Duvall,  assist- 
:  ant  eogiiiecr,  whose  report  is  forwarded  herewith. 

The  Walmsh  Ei\  er,  from  Delphi  to  Logansport,  a  distance  of  23  miles, 
is  a  broad  stream,  varying  from  600  to  900  feet  in  width,  with  compara- 
'tively  low  banks.  Above  Delphi  abont  1  mite,  at  Pittsburgh,  the  remains 
of  au  old  dam  obstruct  the  river.  This  was  built  originally  13  feet  high, 
.and  was  conatructed  by  the  State  of  Indiana  in  1837  to  form  the  Upper  Wa- 
bash into  a  feeder  for  the  Wabash  and  Erie  Canal.  It  gave  slackwater 
for  a  distance  of  6  miles  to  Carroilton,  where  the  canal  enters  the  river, 
and  the  river  between  this  place  and  the  <1am,  where  the  canal  leaves 
it,  formed  a  part  of  the  water-way  of  the  canal.  This  caual  bas  not 
.  been  iu  use  for  a  number  of  years,  owing  uo  doubt  to  the  comiietition 
of  the  railroads  which  are  now  carrying  nearly  all  the  commerce  in  this 
ncinity.  The  dam,  however,  has  been  kept  up  as  a  sonrce  of  water- 
power  until  about  four  years  ago,  when  it  was  destroyed  by  some  uu- 
knonii  persona.  Since  then  no  attempt  has  been  matle  to  rebuild  it. 
Above  Carroilton  Mr.  Duvall  estimates  the  slope  of  the  river  to  be 
about  1  toot  to  the  mile  for  a  distance  of  8  miles.  From  this  point  to 
Logansport  there  are  rapids  upou  which  he  estimates  the  slope  to  be  3 
feet  to  the  mile,  and  he  states  that  the  total  full  from  Logansport  to 
Del]ihi,  as  near  as  lie  could  ascertain  without  the  use  of  an  instrument, 
Viis  10  feet,  which  is  au  average  of  about  1.7  feet  per  mile.  This,  of 
104  E 
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course,  is  simpl;  an  approxioiation,  bat  still  ft  is  safflcient  to  show  tliat 
DO  effective  improvement  of  this  section  of  the  river  could  be  made  by 
any  other  means  than  that  of  slackwater,  htkI  that  this  would  probably 
require  the  coiistruction  of  at  least  three  locks  and  dams.  From  the  in- 
formation obtained  there  seems  to  be  little  or  no  commerce  upon  this 
portien  of  tbe  river,  nor  has  there  been  for  a  Dumber  of  years,  although 
the  statistics  of  the  two  adjoiuing  counties,  inelosed  herewith,  place  tbe 
value  of  their  productions  at  nearly  $7,500,000  for  the  year  1.S82. 

Tbe  Government  for  several  years  past  has  been  engaged  io  improv- 
iug  the  Wabash  Itiver  from  Terre  Haute  to  its  monCli,  and  with  tbe 
«ompletion  of  the  works  now  proposed  this  portion  of  the  river  will  be 
navigable  for  boats  of  large  size  in  all  seasons  except  daring  that  of 
wttreme  low  water.  Terre  Hante  is  about  123  miles  by  river  from 
Delphi,  and  tbe  jmrtion  of  this  distance  included  between  Terre  Hante 
and  Lafayette  is  at  present  so  obstructeil  by  bridges  that  without  their 
modification  it  cannot  be  made  navigable,  except  for  small  craft.  Thi» 
condition  of  the  river  below  I>elpht  practically  isolates  the  section  in- 
cluded between  Logansport  and  Delphi,  which  is  also  obstructed  by 
liridges,  and  auy  improvement  made  in  the  interest  of  navigation  be- 
tween these  places  will  not  only  be  limited  in  its  effect  upon  the  local 
commerce  by  the  presence  of  tlie  bridges  in  the  immediate  vicinity,  but 
will  add  little  or  nothing  to  the  commerce  of  the  lower  river,  because  of 
the  restriction  imposed  by  the  bridges  below  La  Fayette. 

Taking  all  the  fucts  as  ascertained  iutoconsideraiion,  it  does  not  seem 
that  under  the  present  conditions  the  probable  increase  of  commerce 
which  would  result  ft-om  tbe  improvement  of  the  portion  of  the  river 
between  Logaiisiwrt  and  Delphi  would  be  sufBclent  to  justify  tbe  ex- 
penditure. It  is  therefore  not  considered  "  worthy  of  improveoienti" 
and  no  estimate  is  submitted  for  further  survey. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Captain  of  Engineert. 

Brig.  Gen.  John  Newton, 

Ciief  of  Engineers,  U.  S.  A. 


REPORT  OF   MK.    A.   LKSLIE   DUVALL,    ASSISTANT  HNQIKEllR. 

United  Statks  Enoinkbr  Ofpicb, 

CineintiaU,  OMo,  Oclober  30,  l^84. 
Sir  :  I  renpect rally  fabmit  tbe  fnllnwlDf;  report  of  an  eiamiiuttJoD  uf  the  Wabash 
Riv«r,  from  LogHnspoi-t,  iBii.,  to  Delphi,  Ind.  I  eiamlne)!  the  river  at  and  between 
tlie  (iniiitH  uanieil.  The  river neAT  LuK^aitport is  abouttiOO  feet  wide,  nitli  ttat, rocky 
bed  (limestone),  and  gravelly  tiniikH ;  nppualte  the  town  in  dd  iaiaud  about  400  feet 
■ivid<>  and  1,00(1  tVet.  loii);;  the  Eel  River  enipll en  into  IbeWnbatihat  Lojrnniipnrl.aBtt 
tbe  town,  eontalning  betneen  16,000  nnil  17,000  inhabitaiitti,  ia  built  od  (lie  point  be- 
tween thu  two  rivers.  Below  tbe  month  uf  Eel  Kiver  the  Wabnuh  vurieB  from  I'lOO  to 
700  faet  in  width  down  to  Delpbi,  a  distance  of  about  2U  miles.  Tbe  flat,  rocky  bot- 
tom eKtendN  dnwn-atronm  from  Logansport  for  abontS  miles,  or  a  little  below  Goorce- 
town,  Itid. ;  thence  on  the  river  has  snnd  and  Krarel  bottom.  There  is  a  porrion  of  a 
dam  M  Piltnbnixh,  a  little  over  a  mile  nltnve  Italphi ;  this  dam  was  built  in  |r(37  l>y 
the  State  of  Indiana  for  the  Wabash  and  EHe  Ciinal,  forming  a  baain  for  boalB  aliovf 
it,  ami  feeding  the  ennui  below,  which  departed  from  the  river  near  the  dnoi ;  it  alao 
fnrnmheil  power  Io  several  mills  ami  raclnries  at  Pittsbnrgh.  The  canal  having  be- 
come ill  opera  live,  (he  ilam  was  kept  np  for  the  purpose  of  fnfaishiuK  water-pon-er. 
and  about  four  years  ago  was  partially  di-siroyeil  hy  dysanrite  and  reudered  nseleee 
by  Home  persona  unknown  ;  this  dam.  III  feet  high,  made  nvailable  slaekwaler  up  to 
n  place  called  Carrolllon,  about  6  miles  abi've  it,  were  the  canal  entered  the  river. 
Tbe  fall  of  the  river  from  Logansport  for  abont  8  miles  dowu  is  ooDsiderable,  and   I 


0.  Google 


APPEHDIX  W — KBPOET  OP  MAJOE  HILLBR. 


eal.imate  it  wttlioat  tbe  tise  of  nii  inftrument. 

Tbere  are  five  bridges  at  Lo^anspart  and  nix  bettreen  that  place  aod  Delphi,  the 
■wjttrity  of  which  ore  not  wtre  20  or  iiS  feet  alwve  low  wat«r,  or  eero.  The  highest 
(talcr  at  or  D»ar  Lof-HDtpoTt  is  not  over  lit  feet  atmre  lero,  aa  tbe  river  in  wide,  aad 
having  ooDBiderabte  fall  «bOT«  and  below  this  (Hiiiit  tbe  wfttOT  Tim->  off  rapidly. 

There  has  not  been  any  commerce  of  any  account  on  tbe  Wabash  River  between 
Lnganitpart  and  Di-Iphi  for  nearly  thirty  yean,  tlie  river  being  lued  ooly  by  an  occa- 
aioaal  flat-boat  de8oend:iig  and  by  timber  rafli,  &.c.;  the  earrying  trade  of  the  Upper 
Wabash  Valley  is  non-  dODo  entirely  by  tbe  railroads.  There  was  bq  examinatiou  of 
HifB  river  made  in  IS70  (tee  report  of  Col.  G.  WeiUel,  United  Stalea  Engineer!,  in 
Report  ol  Chief  of  Eofilneen  of  IfTI,  p»K^  <&'>}  from  Wabash  Town,  abont  .tO  utiles 
sbove  Logansport,  to  its  mouth.  Colonel  Weitzel  in  hia  report  recommended  that  ft 
inrvey  be  made  from  La  If^yette  (town,  bnt  did  not  contempUt^  extending  it  above 
that  point.  Up  to  the  present  time  there  have  bteu  no  surveys  above  Terre  Hanta, 
led.,  and  no  money  spent  fur  improvement  above  that  place. 

I  append  hereto  a  list  of  the  principal  proilnctioDs  of  Casi  and  Carroll  connties, 
iDdiaua,  in  which  are  situated  the  towns  of  Lognusport  and  Delphi,  the  greater  por- 
tion of  which  products  would  nattirally  neek  an  ontlet  by  way  of  the  river  if  navl" 
sable;  but  the  local  iralDc  lietween  Lngansport  and  Delphi  ia  not  very  great. 

Delphi  bis  a  popnlation  of  about  'J,500.  From  converaation  with  manyof  thoprin- 
«ifial  oitizeni  of  Logansport  and  Delphi  and  snrronnding  country,  amontc  whom  1 
will  mention  Jndge  Horace  P.  Biddle,  Mr.  B.  F.  Loutbaiu.  atidUr,  Daaiel  Tomliiison, 
of  Li^ansport,  and  Mr.  Bhinehart,  Dr.  Angel,  and  Rev.  Mr.  Braddon,  of  Delphi,  I  am 
of  the  opinion  that  this  detaehed  jwrtion  of  the  Wabasb,  from  Logarisport  to  Dulplii, 
if  improved,  would  not  be  of  mtieh  importanoe  except  to  tbe  owoers  of  the  mills  and 
fuctories  at  Pittsburgh,  where,  if  .the  dam  were  restored  at  that  place,  there  wonld 
lie  abtindnut  water-power  available. 

From  an  examination  of  tbe  railroad  statistics  in  the  fifth  annnri  report  of  t^  In- 
diana bnrean  of  statistics  1  find  that  tlie  Waba.>>b,  Saint  Louia  awl  Paoiflc  Raitt«ad, 
the  only  railroad  which  connect*  Logansport  and  Delphi,  is  aaa-ated,  on  the  distance 
between  the  points  named,  by  the  eunntieaof  Cass  and  Carroll,  to  the  extent  of  $329,>^i:t, 
bnt  I  cannot  get  any  Tellable  BtBtisfica  as  to  the  local  traffic  between  Chose  places, 
Qlher  than  from  (ceneral  iuformation  from  leading  citizens  heretotbre  referred  to. 
Very  respeotfnlly,  yonr  obedient  servant, 

A.   I^SLIE   DUVALL. 

Attiitanl  Enginttr. 
Capt.  Jambs  C.  Post, 

Corpi  of  Engiattrt,  U.  3.  A. 


Principal  producit  of  Caii  Counlg,  Indiana,  \eitk  valua  for  Iht  gear  1882. 
IComplled  (ram  the  aonnal  report  of  tbe  Indiuia  liureaa  of  itatiitlcs,  dM»d  Indtanapolk,  October  31, 
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Prineipal  product*  of  Carroll  CMmly,  Indiana,  leitk  valatt  for  iht  gtar  Idd2. 

(Complltd  from  th«  uddbI  nport  of  the  Isdlank  barean  of  aUtlatMa,  datad  IndlaupoHi.  OetolmU, 
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TJnit&d  States  Enginebb  Office, 

Saint  Lovit,  Mo.,  September  3,  1S85. 
Gefiebal  :  I  have  the  honor  to  submit  herewith  my  anuaal  report  on 
the  works  under  my  charge  during  the  year  ending  June  30,  1885, 
Very  respectfully,  your  obedient  servant, 

Ohas.  B.  Sutbb, 
Major  of  Engineen. 
Brig.  Geo.  John  Newton, 

Chief  of  Engineers,  V.  8.  A. 


UISSISSIPFI  biveb. 

Work  on  this  stream  while  uuder  my  charge  extended  from  Saint 
LouiR,  Mo.,  to  Glasscock's  Island,  a  distance  ot  925  miles.  The  snag- 
boats  Macomb  and  Wright  were  employed. 

The  Macomb  left  Snint  Louis  August  12,  and  worked  down-stream  as 
far  as  Glasscock's  Island,  Louisiana,  which  point  was  reached  September 
25.  She  then  returned,  working  up-stream,  to  the  vicinity  of  Saint 
Louis  by  October  31.     - 

During  the  greater  part  of  November  this  boat  was  engaged  on 
special  duty  near  Elmot,  Ark.,  for  the  Mississippi  River  Commission, 
vbo  paid  her  expenses.  On  November  22  she  left  Elmot  for  Helena, 
Ark.,  and  worked  down-stream  from  that  point  till  the  close  of  the 
month. 

The  Wright  having  completed  ber  summer's  work  in  the  Missouri 
Biver  was  detailed,  November  1,  to  tbe  Missiasippi.    She  began  work 
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at  Saint  Lonis,  and  by  tbe  eaA  of  the  month  was  at  Mboon'a  Zjanding, 
49  miles  below  Mempbis. 

At  tbe  end  of  November  the  work  was  tnrned  over  to  Maj.  A.  M. 
Miller^  Corps  of  Engineers,  U.  S.  Army. 

Table  o/Kork  done  in  Mittittippi  Biver. 
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1,»7         n4gS.O 

1.843 
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Money  statement. 

Joly  1, 1884,  ftuionnt  available $900  U3 

Amount  allotted  fh>ni  appropriation  bf  act  approved  Jnly  5,  1884 (50,000  uO 

Received  li;  transfer  trom  Mi^ or  Mackenzie l:i,D50  03 

73,8.^0  86 

Amonot  expended  to  November  30,  l8S4,exc1ti8iveof  outstand- 
ing liabilities fX3.763  99 

Amonnt  of  ontstandtDg  liabilities  tamed  over  to  Ht^or  Miller 

for  payment 6,518  98 


December  1,  1884,  balance  available 53,5TJ  89 


UIS30DBI  BITBB. 

Work  OD  this  stream  was  done  by  the  snag-boat  Wright  and  extended 
ftom  the  mouth  to  Kansas  City. 

Tbe  Wright  entered  Missoari'  Biver  August  10,  and  bad  worked  up 
to  Kansas  City  by  September  26.  She  then  turned  back  and  worked 
down  to  the  mouth  of  tbe  river.  She  reached  Saint  Louis  by  the  end 
of  October  and  was  then  detailed  for  work  on  the  Lower  Mississippi. 

November  22  this  work  was  turned  over  to  Maj.  A.  M.  Millet,  Corps 
of  Engineers,  TJ.  S.  Army. 
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Jir»iuiy  itmtammt. 

Jnlrl,  1884,  amoant  Available >9l,aM» 

AnouDt  ^propriat«il  b;  aot  approred  Jul;  5, 1864 6O,0M0O 

131,644  75 
November  22,  1864,  amoiMt  •xp«ad^  to  Ihia  teto 13,871  63 

Novcmberas,  1634,  batuM  avaitable llT.Tnia 


IMPROYKHENT  OF  MI880VBI  RIYBB  PSOM  ITS  HOUTH  TO  BIOUX  GTIT, 
IOWA. 

OpwattOBS  undttc  this  liead  were  confined  to  office- work,  repairs,  and 
care  of  plant  and  reading  and  maintaining  water-gangea  aatil  snch  time 
as  the  Sfisaouri  Biver  Comintsaion  ooaM  perfect  its  organization  and 
take  tgharge  of  the  work. 

The  BmaH  balanefl  ot  the  old  ^propriatioB  was  used  is  this  wivk. 

Moneg  statement. 

July  1,  ism,  anonnt  available ^3.819  13 

A moDut  received  fh>m  aale  «f  fnel  to  offitwrs 45  3t 

33,M  48 
Atooant  expended  to  December,  18M 33,664  48 


fiURTBT  OF  MISSOURI  RITEa  FROM  tm  HOUTH  TO  PORT  BENTOM, 
MONTANA. 

Work  was  continued  upon  the  maps,  &o.,  oi  thia  sarvejt  till  OotAbar 
ai,  when  the  work  was  truwfiN'red  to  Lieal.  W.  O.  Fiak,  Omrps  of  Sngi- 
ueors,  U.  3.  Arny,  aeeretary  Missonri  ComniauiMk 

Mon^  gtat«»ettt 

July  1, 1884,  amoQnt  available $10,390  34 

October  2t,  1864,  amoant  expended  to  tbls  dat« l,&4i  9» 

October  21,  1884,  balance  »TailabIa 8,844  39 


IMPROVEMENT  OF    OASOONADB  RITER,  mSSODRI. 

A  party  wan  organiaed  for  work  oq  this  improvement  daring  the 
mouth  of  September,  uuder  the  charge  of  Assistant  James  A.  S«^don. 
Tbey  began  remuviug  snags  from  the  bed  of  the  stream  uear  Lanesford, 
So|itemlH>r  27.  October  15  this  work  was  turned  over  to  M^.  A.  U. 
MiHer,  Corps  of  Engineers,  U.  S.  Army. 

Moneg  statement. 

Aniouiit  appropriated  by  act  appruved  July  S,  1884 t&tOOtt  00 

October  15,  l»44,  anoiint  espendwl  to  this  due I,743i  43 

October  15,  18*4,  balance  available S,S57  57 
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IMPBOVEUBNT  OF  MiaSDSSlPPI  RIVEB  BBTVrBEK  THE  MOUTH6  OF  THB 
ILLINOIS  AND  OHIO  &IVBR»-lMPROTINe  HABBOR  AMD  H198I8SIPPI 
RITEB  AT  ALTOS.  MIS9[:93IPP1  RIVEB  OPPOSITE  THB  0(Tr  OP  SAINT 
LOUiS,  AND  AT  OR  NEAB  CAPE  GIBABDBAU  AMD  MIKTON  POINT. 


lUPBOTBHBNTS. 


EXAWNAIION. 

witb  a  vl6«  to  movable  I<wka 


United  States  Engineer  Office, 

Saint  Lottia,  Mo.,  JkIs  8, 1886. 
Obnbbal:  I  have  tbe  honor  to  transmit  herewith  the  ananal  reports 
for  the  last  fiscal  year  apon  the  works  aoder  my  charge. 
Very  respectfully,  your' obedient  servant, 

O.  H.  Bewst, 
Major  of  Engineers. 
Brig.  Geo.  John  ITbwton, 

GImf  of  Engineers,  V.  S.  A. 


At  the  date  of  my  last  annual  report  the  works  were  soapended,  Ae 
npiiropriatiOB  being  very  nearly  exhausted.  The  liver  and  harbor  act 
of  July  5,  188i,  provided  that  the  snraa  therein  "  appropriated  for  the 
MiHai88vp|>t  Kiver,  from  the  Des  Moines  ItapidH  to  the  month  of  the  Ohio, 
BhtiUbeexpendedandertlindireetionof  the  Secretary  of  War,  iaiUieonl- 
auce  with  the  plans,  s|»eo)ficittions,  estimates,  ;iiitl  recnramendations  of 
the  Mississippi  River  Commission,"  and  nuder  date  of  July  2L,  1881, 1 
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was  onleretl  to  report  to  the  CommiB!>ion.  A  portion  of  the  small  bal- 
ance remaining  available  at  the  begiuniiig  of  th«  fisval  year  had  been 
used  in  office  expenses  iind  in  caring  for  the  public  property.  The  re- 
mainder was  expended  under  the  direction  of  the  Commission.  Accord- 
ingly no  work  of  construction  Las  been  done  under  the  immediate  direc- 
tion of  the  Chief  of  Engineers  during  the  year. 

The  hurdles  provioiialy  constFuctexl  continued  to  act  favorably  daring 
the  year,  causing  heavy  additional  deposits.  The  progress  made  in 
building  up  the  new  banks  is  shown  upon  Plates  I,  II,  and  III,  here- 
with transmitted,  the  works  constructed  during  the  present  year,  of 
course,  contributing  to  these  results.  Plates  IV  and  7  show  the  forms 
of  construction  for  hurdles  and  bank  protection,  respectively,  as  they 
were  finally  perfected,  when  the  works  left  the  hands  of  the  Engioeer  i 
Department. 

Mtmei/  statement. 

July  1, 1884,  amount  avaiUble 15.35*  SI 

Jnlf  I,  1885,  amount  ex peiiiled  durlog  fiscal  year,  exclasiveof  ontstanding 
llabllitieajiily  1,  1^84 5,K4  51 


Nothing  was  done  here  during  the  year  under  the  direction  of  the 
Chief  of  Engineers.  By  a  provision  in  the  act  of  July  5, 1884,  the  super- 
vision of  the  work  devolved  upon  the  Mississippi  River  Commission. 


X3- 


Nothing  was  done  here  during  the  year  under  the  directtiou  of  tbe 
Chief  of  Engineers.  By  a  provision  in  the  act  of  July  5, 1884,  me  sa|»cr- 
vision  of  the  work  devolved  uiion  tbe  Mississippi  Biver  Commission. 


Nothing  was  done  here  during  the  year  under  the  direction  of  tbe  Chief 
of  Engineers.  By  a  provision  In  the  act  of  July  .">,  1884,  the  sapervision 
of  the  work  devolved  upon  the  Mississippi  Biver  Comi 
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PLATE  IL 

U^H.  Ernst  ,  Corps    of   Engineers.     1885. 
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APPENDIX  X — BEPOET   OP  MAJOB   EEN8T. 


United  States  Engineer  Office, 

Saint  Louin,  Mo.,  August  22,  18S4. 
O-ENEBAL :  The  river  aud  barbor  act  of  Jul;  5, 1884,  provider  for  tbe 
examination  or  survey  of  "  Osage  River,  Missouri,  from  mouth  to  Linn 
Creek,  with  a  view  to  movable  locks  aud  dams,"  upon  the  condition 
that  after  a  preliminary  examiuation  it  shall  be  deemed  "  worthy  of 
improvement." 

ity  your  letter  of  July  31,  1884, 1  am  directed  to  report  as  to  whether, 
in  my  opiuiou,  the  stream  is  "  worthy  of  improveuieut."  From  the  word- 
ing of  the  law  and  from  the  fact  that  the  Osage  has  already  been  the 
subject  of  some  minor  improvomenta,  I  understand  the  question  now  to 
be.  is  it  worthy  of  improvement  by  movable  damsl  That  is,  is  it 
worth  J  at  this  time  of  a  radical  and  expensive  improvement,  which  will 
cost  several  millions  of  dollars  t 

Tbe  Osagu  empties  into  the  Missouri  Biveratapoint  aboutl40miles 
from  its  month.  To  improve  the  uavigaltle  capacity  of  tbe  Osage  be- 
yond that  of  the  Missouri  would  be  almost,  if  not  qnite,  useless.  The 
navifrable  depth  of  the  Missouri  at  low  stage  is  about  3  feet^  An  im- 
provement of  tbe  Missouri  River  has  been  projected,  but  tbe  amount  of 
time  which  must  elapse  before  that  improvemeut  shall  be  completed  is 
uncertain.  It  will  probably  be  mauy  years.  But  whether  many  or  few 
it  would  seem  proper  to  defer  the  inanguratiou  of  any  scheme  the  nse- 
fnluess  of  which  is  very  largely  dependent  upon  the  safe  navigation  of 
tbe  Missouri  until  such  safety  of  navigation  is  an  accomplished  fact. 

The  distance  from  Linn  Greek  to  tbe  mouth  of  the  Osage  is  about  107 
miles.  In  this  distance  it  passes  through  or  touches  five  counties,  Cam- 
den, Morgan,  Miller,  Uole,  and  Osage,  the  last  two  lying  also  on  tbe  Mis- 
souri Kiver.  Some  portions  of  these  counties  will  not  be  afi'ected  by 
the  improvement  of  the  Usage,  but  as  it  is  difficult  to  say  how  much,  the 
statistics  of  the  entire  counties  will  be  used  in  determining  the  interests 
to  be  benefited.  The  total  area  of  these  counties  is  about  2,800  square 
miles.  By  the  census  of  1880  (see  Compendium  of  the  Tenth  Census, 
pages  39,  40,  1553-1555,  788-792,  aud  738)  their  total  popalation  was 
54,543 ;  their  total  assessed  valuation,  real  antl  personal,  was  $9,093,013 ; 
tbeir  total  taxation,  State,  county,  aud  town,  was  $175,222;  and  their 
total  productiuu  of  cereals,  iucluding  wheat,  corn,  oats,  rye,  barley, 
and  buckwheat,  was  aboat  5,000,000  bushels,  the  total  production  of  the 
State  of  Missouri  being  about  247,000,000  bushels.  The  geology  uf  these 
counties  is  known  only  in  a  vague  way.  They  contain  deposits  of  iron, 
lead,  and  coal,  but  the  size  of  the  deposits  is  unknowu ;  those  of  iron 
are  supposed  to  be  large,  and  those  of  coal  to  be  small.  There  are  at 
]ireseut  no  extensive  mining  interests. 

Tin-  total  value  of  the  commerce  of  tbe  Osage  Biver  during  the  fiscal 
year  ending  June  30,  1882,  was  $950,778,  of  which  $565,405  was  fioated 
in  nifts  (see  Annual  Report  Chief  of  Engineers,  1882,  page  lti60),  and 
for  the  year  ending  June  30,  1883,  was  $1,043,052,  of  which  $215,790 
was  tloated  in  ratts  (see  Annual  Beport  Chief  of  Engineers,  1883,  page 
1295).  Deducting  the  rafting  interest,  which  would  not  be  benefited, 
but  whiuh  would  rather  be  injured  by  a  slackwater  improvemeut,  there 
remains  a  trade  of  $385,373  for  1882  and  $827,262  for  1883.  As  uear  as 
can  be  computed  from  the  data  at  hand  the  weight  carried  in  1882  was 
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9,416.5  toQS,  and  in  18S3, 21,967.5  tODS.  The  average  charge  for  freight 
in  1881  was  (2  per  ton,  and  io  1882  ti  per  ton.  Taking  the  higher 
nte  the  total  fnigbt  cbary««  woald  not  exoead  $38,000  is  1883  mi 
$88,009  in  1883,  or  an  average  of  |6:j,000  for  each  of  the  two  years. 

From  thefie  facta  it  appears  that  there  are  no  intereats  at  this  time, 
either  upon  the  Osage  Rirer  itself  or  upon  its  banks,  which  will  jastify 
a  heavy  expenditure  in  the  improvement  of  the  river.  There  are  ande- 
velop«d  tesoaroea  whioh  sneh  au  inprovemest  woold  aid  to  develop, 
bat  tbey  ar«  Duoertain  in  anoank.  Tbftmost  important  results  to  be 
«x|>ected  fnwi  a  rodicalinprovement  cannot  beattamed  until  after  the 
improvement  of  the  Missoari  River.  I  am  aocordinglj  of  the  t>piQk»i 
that  the  Osage  Kiver,  from  its  month  to  Linn  Greek,  ia  not  at  tbis  tia* 
vorthj  of  inrproreinent  by  movaUe  dams. 

Very  reapectfliilly,  your  obedient  servant, 

O.  E.  Bbhot, 
M^of  1 
Brig.  Geo.  John  Nnvron, 

Okie/  0/  EnginMrt,  V.  8.  A. 
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IUPB0VEUEN7  OF  YELLOWSTONE  BtVER,  MONTANA  AND  DAKOTA. 


ITnitbd  Sa-ATES  EnanraBB  Ovriaa, 

8aint  Paul,  Minn.,  AM§*at  10,  1886. 
Obhbsal  :  I  hare  the  honor  to  Inclose  my  anna&I  report  npon  the 
improvement  of  the  Tellowstoue  Biver  in  MoQtana  and  Dakota. 
Very  respectfnlty,  yoar  obedient  servaut, 

James  B.  Quinh, 

Oofitatii  t/Snffiiutrt. 
The  Chief  of  Enqineebs,  U.  S.  A. 


IMPBOTBHBKT  OF  YELLOWSTONE  BITEB,  MONTANA  AND  DAKOTA. 

The  fands  available  nnder  the  approprmtion  of  Jalj  6, 1884,  permit- 
teil  the  uoutiDnatioa  of  the  worlt  of  deepening  the  chanoel  of  the  Yet- 
lowBtoD«  Biver  below  OloHdive,  Mont.,  by  the  method  of  oonfioing  the 
wattir  of  the  river  to  a  sin^te  channel  by  closing  ehntes  and  reduoiag 
width  of  channel  at  shoal  places  by  the  aid  of  brush  dams,  a  method  of 
improvement  which  has  met  with  considerable  success. 

The  work  of  improvement  has  reached  a  point  26  miles  below  Glen- 
dive,  and,  as  far  as  observations  have  been  practicable,  appears  to  have 
withstood  the  effects  of  ice  and  other  damaging  Inflaences  remarkably 
well.  A  material  increase  in  the  depth  of  the  water  in  the  channel  in 
the  vicinity  of  the  dams  has  already  oocarred,  and  the  rectification  of 
the  channel  has  furthermore  improved  its  navigability  by  causing  a 
material  redaction  iu  the  force  ot  the  current  at  hitherto  difficult  places. 

The  beneficial  results  so  far  attained  appear  to  warrant  the  belief 
that  the  extension  of  the  system  will  result  iu  a  measurably  pcrmciaent 
improvement  of  the  channel  or  a  decidedly  great  amelioration  of  the 
ditbcultiea  which  at  present  beset  the  navigation  of  this  river. 

During  the  last  season's  operations  '2,50i  running  feet  of  dike  was 
constructed,  45  feet  of  which  was  built  in  water  having  a  depth  of  13 
feet  and  a  very  swift  current.  There  were  grave  doubts  as  to  whether 
this  deep-water  section  of  dam  would  be  able  to  withstand  the  break- 
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ing  up  of  the  ice  in  the  spring ;  bat  it  was  found  to  have  received  very 
ali(.'lir<l»inaKe  lunl  tn  be  capnble  of  beiag  ea»i].v  repaired. 

Kuiio  of  the  otlier  dams  were  found  to  bo  injured  in  the  leikst 

Althoujih  the  metliod  of  deepenini;  the  water  iu  the  channel  by  the 
meannof  diimsand  jetties  ha^  proved  quiteefflc.acions  so  far,  t lie  method 
is  at  best  a  slow  one  when  employed  alone.  The  possessioD  of  a  good 
dredge  would  materially  expedite  matters,  but  tije  aiHonnts  hitherto 
appropriated  for  this  work  have  nut  been  ButQcient  to  permit  of  its  pnr- 
chase. 

A  good  dredge  would  cost  (35,000,  and  a  suitable  tow-boat  to  be  it- 
erated with  it  would  cost,  say,  $10,000  more. 

The  running  expenses  of  the  dredge  and  tow-boat  for  one  season 
would  amount  to  $25,000,  and  for  the  constrnction  of  dams  auxiliary  to 
the  dredging  operations  there  would  be  required  $10,000  more,  making 
a  total  for  the  season's  requirements  of  $70,000. 

With  such  an  equipment  it  is  possible  that  the  improvement  of  tlie 
river  could  be  completed  in  three  years  at  an  annual* outlay  of  $25,000 
or,  say,  for  the  snm  of  $125,000  the  improvement  might  be  complete 

Although  the  condition  of  this  river  is  much  better  than  it  was  dur- 
ing the  time  when  its  commerce  was  so  important,  its  commerce  at  pres- 
ent is  insignificant,  but  there  is  ii  prospect  that  it  will  be  shortly  revived, 
as  there  is  a  scheme  to  ship  up-Missouri  Biver  freights  down  this  river 
to  Buford,  and  thence  up,  instead  of  from  Bismarck.  The  100  miles  haol 
from  Glendive  to  Buford  would  be  duwu-stream  instead  of  300  miles  up- 
stream from  Bismarck,  as  at  present. 

Money  statement, 

Julyl,  1884,  ftinonnt  avftUable $856  11 

AmonnC  appropriated  by  act  upproved  July  5,  1834 80,000  td 

Jnly  1,  1885,  amount  expendeil  dnriug  fiscal  year,  ezoliuive  of 

oot«tandiDgliahilitie8July  1,  1884 #10,743  90 

July  1,  1885.  ontBlBQding  liabilities 1,001  79 

'  "  11,745  a 

Julyl,  1885,  amount  available a.l»>« 

fAmonntCeatimsted)  required  for  completion  of  exiBtiDc:  project 185,000  00 
AmonD(thatoanbeprofitablyexpeDdedinBBcal7eareadinfcJuaa30,1867  lOO.OQO  M 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abaecom  Inlet,  N.  J.,  «xamiDation  of  barborat  Atlui- 
tioCity 

Agate  and  Burlington  bays,  Hinii.,  ezamiDatioa  and 
(inrvey  of 

AliDapee  Harbor,  Wla.,  improvement  of 

Alabamn  River,  improvenwnt  of 

Allegheny  Eivet,  Pa,,  improvement  of 

Alpeua  Harbor,  Mich.,  improvement  of 

Altamaba  Kiver,  Oa.,  from  Darien  to  ita  month,  ex- 
BDijnalion  of 

Altamaha  Biver,  Ga.,  improvenient  of 

Alton,  111.,  improvement  of  Hiwiuippi  River  at. 

Amelia  River,  Fla.,  examination  of 

Amite  River,  La.,  improvemeut  of 

Anclote  Harbor,  Fla,  examination  of 

Aunapolia  Harbor,  Md.,  improvement  nf 

Ann,  Cape,  Ma8a.,coDBtruction  of  barbor  of  refuge  at 


Apalaobicola  Bay,  Fla.,  improvement  of 

Apalacbioola  River,  Fla.,  improvement  of 

Appomattox  River,  Va.,  improvement  of 

Aransas  Paw  and  Bay,  Tex.,  improvement  of 

Archei 'a  Hope  River,  Va.,  improvement  of 

ArkanaaB  Uiver  from  Fort  Qibson  to  Wichita,  aiirvey 
of.. 
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Arlcansaa  River  at  Pine  Blnff,  improvement  of , 

Arbauaaa  River,  improvement  of,  between  Fort  Smith 

Ark.,  and  Wichita 

Arkansas  River,  operationa  of  anng-boatson 

Armor  plates  and  turreta,  dec,  information  in  relation 

thereto 

Aalilaiid  Harbor,  Wis.,  in  Aahland  Bay,  Lake  Superior, 

examination  and  aurvoy  of 

Aahloy  River,  S.  C,  improvemeut  of 

Ashtabula  Murbor,  Ohio,  improvement  of 

Atcbafalayu  River,  La  ,  above  Bernick  Bay,  examina- 
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An  gable  Marbur,  Hiih. 
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Back  Bay,  at  Handsborti',  Mlbb.,  examination  of 
Baldwin  River,  N.  Y.,  at  Baldwin  8t<ition,  to  ooi 

with  Lonff  Heach,  eiamiuation  of. 

Baltimore,  ifei-ensee of 

ftaltimore  Harbor,  improTement  of  entrance  to.. 

langur  Harb»r,  Me.,  improvement  of 

Wren  River,  Ky.,  report  ou  oonditioo  of , 

EMQ — 1 


Digitized  ..Google 


P»ge. 

Pact  II.  Pvtm. 


B>tta]Jon  of  EogiDocni 

B»y  of  8ii|terior,  Wis.,  iniptovBiuent  of 

Bayou  BartholotOBw,  Ark,,  examination  of,  from  pres- 
ent beail  of  navigution  to  Lincoln  Count;  line 

Bayou  Barthutomew,  La.  and  Ark.,  itnprovemeut  of. . 

Bayou  Blar.k.La.,  improvement  of 

Bayon  Brpnf,  La.,  improvement  of 

BayoD  Courtableaii,  La.,  Improvement  of 

Bayou  D'Arbonue,  La.,  iinprovemenc  of 

BayoQ  La  Fourche,  La.,  improvement  of 

BayoD  Maoon,  La.,  improvenieDt  of 

Bayuii  Pierre,  Miss.,  examination  of 

Bayou  Pierre,  La.,  survey  uf 

Bayoa  Plaqiii'mine,  La.,  eiamiuatioo  of 

Bayou  Tecbe,  La.,  connecting  with  Grand  Lake 

Bayou  Tecbe,  L».,  improvement  of 

Bayou  Teohe,  La.,  removal  of  wrecks  from 

Bayou  Teirebonnr,  La.,  improvement  of 

Beattyville,  Ky.,rei)ort  oulockand  dam  in  Kentnoky 

Beanfiirt,  N.  C.,  to  New  Berne.  Inland  navigation  be- 
tween, improvement  of \ 

Beaufort,  N.  C,  defennes  of ; 

Beaufort  Harliot,  N.C.,  improvement  of i 

Bttaufort  and  New  Kiver,  N.  C,  exaraiuatloii  and  snr-  | 
Tey  of  souQil  between ] 

Belfast  Harbor,  He.,  improvement  of 

Belle  River,  Mich.,  ice  harbor  at 

Benton  Harbor,  8aiut  Jowph's  Biver,  Mich.,  Improve- 


itof.. 


Big  Black  River,  Mlu.,  improvemeDt  of 

Big  Hatchie  River,  Tenn.,  improvement  of 

Big  Sandy  River,  West  Va.  and  Ky.,  improvement  of.. 
Big  Slone  Lake, examination  with  view  toooAneoting 

Cake  Traverse  with 

Big  Sunflower  River,  Misa.,  Improvement  of 

Biloxi,  Miss,,  improvement  of  harbor  at 

Bisteuean  Lake,  La.,  improvement  of. 

Black  Bayou,  La.,  improvement  of 

Black  Lake  Harbor,  Uich.,  improvement  of.. 


iprovement  of 

improvement  of 

atiou  and  survey  of  . 
improvement  of 

iprovement  of 

iprovement  of 


Black  River,  Ark.  and  La., 

Black  River,  Ark.  and  Ho.. 

Blark  River,  N.  C,  exaniii 

Bli.ck  River  Harbor,  Ohio, 

Black  Rock  Harbor,  Conn., 

Black  Wairior  River,  Ala.,       . 

Blackwater  River,  Va.,  Improvement  of.. 

Block  Island,  R.  I.,  coostruetion  of  harbor  of  reihge  at.| 

Blue  Buck  Bnr,  Tex.,  improvement  of I 

Board  of  Eogioeera  for  Fortifications  and  for  River  and 

Harbor  Improvements I 

Board  of  Engineers  for  the  Pacific  Coast 

BcBuf  River,  La.,  examination  with  view  to  closing 

outlets  of I 

Botof  Biver,  La.,  improvement  of .' 

Bogus  Sound,  N.  C.,  between  New  River  and  Beaufort, 

examination  and  survey  of..... ; 

BoRtoo,  Mass.,  defenses  of .. i 

Boston  Harbor,  Mass.,  examination  and  anrvej  of  Fort  1 

Point  Channel 

Boston  Harbor,  Mass.,  improvement  of ' 

Brazos  River,  Tex.,  improvement  of  mouth  of | 

Brazos  Santiago,  Tex.,  improvement  of  harbor  at i 

Breton  Bay,  Md.,  improvement  of ' 


1403  ' 
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1504 
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Bridge  koroM  Detroit  River  between  Belle  lale  and  the 

American  abore 

Bridge  acrosB  Mooongahela  Biver  near  Fairmont,  W. 

V» 29:1 

Bridge  ocrosa  Saiut  Louis  Kiver,  Minn,  and  Wis., 

the  Northern  Pacific  Raiiroad  Caiupany 

Bridge  acroM  Willamette  River  at  Portland,  Oreg 
Bridging  navigable  wateis  of  the  United  Htatea. .. 

Bridgeport  Barbor,  Conn.,  improvement  of 85    651 

Broad  Creek,  Del.,  improvement  of 130    680 

Broadktln  River,  Del.,  improvement  of I'JO    879 

Brown,  Fort.,  Tex.,  protection  of  river  bank  at 

BrnnHiviok  Harbor,  Ga.,  improvement  of ..j  IBH 

Bnokhanuon  Rivvr,  W.  Va.,  improvement  of !  291 

Bnffa1oBa;on,  Tex,,  improvement  of I  'i£I 

Buffalo  Harbor,  S.  Y„  improvement  of |  345 

Buffalo  River,  Miss.,  examination  of   1-225 

Barlington   Bay,  Hinn.,  examination   and  survey  of 


1917 
1919 


1457 
1430 


Buttermilk  Cbauuhl,  New  York  Harbor,  improvement 


C. 

Cababa  River,  Ala.,  improvement  of 304 

Calcasieu  Pass,  La  ,  improvement  of S23 

Calcasieu  River,  La.,  improvement  of ~" 

Caloosahatobee  River,  Fla.,  improvement  of  . . 

Calumet  Harbor,  111.,  improvement  of 

Calumet  River,  improvement  of .... 

CaJnmet  River,  examination  and' snrvey  of,  from  a 
point  half  a  mile  east  of  Hammond  to  forks  of  the 


r  proposed  Bhip.«anal 


.    315 


Calumet  River,  examiuntic 
from,  to  Lake  Calumet  .. 
Cambridge  Harbor,  Md.,  ic 
Canal  at  the  Cascades,  Columbia  River,  Oreg.,  oon- 

Htmotion  of .... 

Canal  at  Dea  Moines  Rapids,  MissiwIppI  River 

Canal,  Hennepin,  snrvejs  for 

Canal,  Louisville  and  Portland,  operating  and  main- 
taining  

Canal,  Hnscle  Shoals,  Tenueaeee  River,  oonstractlon  of. [  374 

Canal,  Saint  Clair  Flats,  Mich i  339 

Canal,  Saint  Mary's  Falls,  Hkb 3:25 

Canal  anil  inland  communication  from  the  Saint  John's  | 
River,  through  Mosquito  Lagoon  and  Indtai 
.     ,.   .       ,  .  ...    ^^j 


o  Jupiter  Inlet  and  Lake  Worth,  Fla.,  examination  ' 


for  . 


{  199 


Canal  from  Calumet  River  to  Calnmet  Lake,  examina- 
tion for  proposed 315 

Canarsie  Bay,  N.  Y.,  improvement  of |    99    739 

Cane  River,  La.,  examination  of '  333 

Caney  Fork  Rivet  to  Franks  Perry,  extension  of  the  I 

anrvevof 279 

Caney  ^ork  River,  Tenn.,  improvement  of I  278 

Cape  Ann,  Mass.,  oonstmction  of  harbor  of  refnge  atf 

Bockport 66 

Cape  Fear   River,  N.    C.,  examlnaUon  of  northeast  I 

branch  of 177 

Cape  Fear  River,  N.  C.,  improvement  of, below  Wil- 
mington  1  171 
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Cape  Fear  River,  N.  C,  improrement  of,  (torn  Wll- 
mioKtoa  toFajettevitle    i 

Cape  Girardeau,  iinprovement  of  Himluippi  Kiver  at.' 

Caabie  River,  N.  C,  eiamiuation  and  aarvey  of,  from 
its  monlb  to  the  town  of  Windsoc 

Caaaidy'a  Bavon,  Him.,  examination  of 

Cedar  Kp.vh  Harbor,  Fla.,  iniprovemeut  of 

Cedar  River,  Mioh.,  iniproveineDt  at  luoutb  of 

Channel  iMtween  Staten  Island  and  New  Jersey,  im- 
provement of 

Cbarenton  (*anat,  Sniot  Mary's  Parisli,  La.,  ioiprove- 


itof  . 


Charleston,  S.  C,  defi-nwH  of 

CharlpBtoi]  Harbor,  S.  C,  imprnvemiint  of 

Charlevoix  Harbor,  Mieh.,  iinprovement  of 

Charlotte  Harbor,  Fla.,  examination  of 

Charlotte  Harlior,  K.  Y.,  improvement  of 

Chattahoocbee  River,  Ala.  and  Oa.,  iinprovemoDt  of  ..; 

Cheboygan  Harbor.  Mich.,  improvement  of i 

CbeewqiiakeD  Crtwk,  N.  J.,  improvetaunt  of 

Chebalis  River,  U'aeb.,  iuiprovement  of I 

Chesapeake  Hay,  removal  of  wrecha  in I 

Cheater  River,  Hd.,  at  Kfiit  Islaad  Narron^,  iioprove'  . 


It  of  . 


Chester  River,  Md.,  fromSpry'eLjiDdiDg  toCmmpton, 
impnivement  of 

Clilcago  Harbor,  III.,  itnprovemeut  of 

CtiickabouiiDy  River,  Va.,  improvement  of 

CbincoteaKue  Bay,  Vs.,  to  Delaware  Raj,  at  or  near 
Lewes,  Do\.,  examination  and  snrvey  with  a  view  to 
form  coutinnoiiH  iuland  nnvigation  from 

Chippewa  River,  Wis.,  iiojiroveraent  of. ...-■ 

Chippewa  River  at  Yellon-  Banks,  Wis.,  improvement  of. 

Choctawhatchee  liiver,  Yin.  and  Ala.,  improvement  of. 

Choptank  liiver,  Md.,  improvement  of 

Cincinnati,  Ohio,  oonBtriicCiou  of  ice-harbor  near 

Clearwater  Harbor,  Pla  ,  exiimination  and  survey  of.. 

Clearwater  River,  Idaho,  improvement  of  Lower 

Cleveland,  Ohio,  examination  on  opening  and  improv- 
ing the  channel  known  as  Old  River  Bed  of  the  Cuya- 
biiga  River 

Cleveland  Harbor,  Ohio,  improvement  of 

Cleveland  Harbor,  Ohio,  breakwater  at 

Clinch  River,  Tenu.,  imjirO' 


Cliuton  Harbor,  Cunn.,  improvement  of 

Clinton  River,  Mlah.,  examination  and  Hurvey  of 
month  of 

Clinton  River,  Mkh.,  improvement  of  eutraace  to 

Clubfoot  River,  N.  C,  impruvemepi  of 

Coanjok  Bay,  N.  C,  iniprovement  of 

CooheA]  River,  N.  H.,  improvement  of 

Cockpit  Point,  Ta.,  oxamiiiation  for  ice-barbnr 

Cceur  d'Aleue  Lake  and  River,  Idaiio,  examination  of. 

Cohansey  Creek,  K.  J.,  improvement  of 

Colonial  Beach,  formerly  White  Putnl,  WosttnoTelaud 
Connty,  Va.,  examination  nud  survey  of 

Coldwater  River,  Miss.,  improvement  of 

Colorado  River,  Cal.,  Nev.,  andArix.,  improvemout  of. 

Coinmbia  River,  Greg.,  coniitructioD  of  canal  at  the 
CaMades 

Colaiuliia  River,  Oreg.,  defenssB  of 

Coinmbia  Biver,  Lower,  Oreg.,  improvement  of 

Columbia  River,  Oreg.,  improvement  of  mouth  of 

Columbia  River,  Upper,  and  Snake  Biver,  Oreg,,  im- 
provement of 
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ColDinbis  Kiver,  abore  month  or  Snake  River,  uxamj- 

nationof 

Columliia  River,  Oreg..  water-gaogen  ou  Lower 

Conraah  River,  Ala.,  improvement  of : 

CoDgaree  River,  6.  C.,  examination  and  sarve}-  of 

Couneant  Harbor,  Ohio,  improvement  of 

Conuiwticut  River  above   Hartford,  Codd.,   improve- 


itof.. 


Connecticnt  River  below  Hartford,  Conu.,  Improve-  , 


ilof.. 


Contentnia  Creek,  N.  C,  improvement  of |  I 

CoraonB  Sonnd,  N.  J.,  eiaminatinn  of i  1 

Cocma  River,  Ala.  and  Ga.,  improvement  of |  'i 

Cooiawuttee  River,  Oa.,  improvement  of 'i 

Coos  Bay,  Oreg.,  improvement  of  entrance  to 3 

Ct>qnille  River,  OreK.,  improvement  of  moiitb  of i  3 

Conica  Creek.  Md.,  improvement  of ;  1 

Conrlableao  Ba.vou,  La.,  improvement  of '  'i 

CowlilE  River,  Wosb.,  &c.,  improvement  of 3 

Croen  Village,  Mich.,  examination  with  view  to  mak- 
ing a  harbor  of  refnge  at '  3 

Cnmberland  River  above  the  mouth  of  the  Jelliro,  ' 

Kj.,  rxaminatioTi  of  condition  of i  '2 

Cnmbrrland  River  above  the  moiitli  of  the  Jellico,  | 

K;.,  improvement  of i  3 

Cnmberianil  Rivur,  K;.,  SoDlh  Pork  of.  improvement  of  3 
Cnmbrrland  River,  Tvnn.  and  K;.,  improvement  of ....    3 

Cumberland  Sound,  Pla.  and  6a.,  defenses  of 

Cnmberland  Soand,  Fla.  and  6a.,  Improvement  of  en-  | 


21» 

1773 

IT64 
tTTO 
1760 


itof.. 


River  Bed . . 

CypreoB  fiayon,  Tex.  and  La.,  improvement  of I 

Caress  BayoD,   Tex. ,  and  lakee   between  Jefferson,  | 
Tex.,  and  Shreveport,  Iji.,  remirvry  of i 


Dan  River,  Va.  and  N.C.,  improvenifot  of 

D'Arlioune  Bayou,  La.,  improvement  of 

Darien  Harbor,  Oa.,  exaiuinalion  and  survey  of. . 
DaviH  Island,  loch  and  (lain,  Ohio  River,  cnnHtrin 

of 

Davis 


tlon  I 


,1  a»o 
Island,   look  and  dam,  Ohio  River,  operating  ' 

anilenieof i  381 

Deer  Creek,  Miss.,  examioatiou  of I  Mi 

DefeoBes  of  the  northern  frontier 5 

Defenses,  ee  a -coast  and  lake  fVontier.  general  remarks  I 


8  for,. 


DefenMis,  torpedo  . 

Delaware  Broakwaler  Harbor,  improvement  of I  1^    K46 

Delaware  Bay,  consrrnction  of  ice  harbor  at  head  of  . . '  121    840  i 

Delaware  Hay  and  River,  removal  of  wrecks  from IW    H5R  I 

Delaware  Bay,  examinations  and  surveys  with  a  view  | 

to  form  continnoos  inlund  navigation  fivm  Chtnco-  i  i 

teagne  Bay,  Va.,  to,  at.  or  near  Lewes,  Del I  137    891 

Delaware  River: 

at  Schooner  Ledge,  improvement  of  .. 


below  Bridesbnrg,  Pa.,  improvement  uf 

between  Trenton  and  Brideebarg,   Pa.,  improv- 


117    604 
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Dfllawnm  Biver— Cod  Mooed. 

between  Trenton  &ud  lla  oiuutb,  improveiDeiit  of. . 

near  Cherry  Islmid  Flata,  inprovemeDt  of 

J>eB  Hoine*  Uapids  Csnal,  HJmiswppI  River,  operat-  ' 

Dea  Holneit  Bapids  Canal,  Himinippi  River,  irj  dock  . 

Dea  UoiiivH  Bai>1d*,  Mimimippi  River,  improvement  *t. , 

Detroit  River,  Mich.,  iiiiprovemeot  of 

Detroit  liiver,  Mich.,  bridge  ucrou,  lietweeu  Belle  Uie  . 

and  the  American  abnre I 

Dorcbeat  Bayou,  La.,  improvement  of I 

Dry  Tortngaa  Harbor,  FJft,,  defeases  of ! 

Dobuqne,  Iowa,  improvement  of  harbor  at i 

Dnck  Creek,  Del.,  Improvement  of I 

Dock  River,  Tend.,  impravement  of 

Dolnth  Hariior,  Minn.,  impravement  of. I 

DnnKirk  Uartmr,  S.Y.,  improvement  of j 

Dniira  and  rank  of  offiura  of  the  Corps  of  Kugineera  .; 


Eaaton  Point,  Md.,  exaniinatiori  of  harbor  at 

East  River,  n.  Y.,  removal  of  obstmotiooMTrora 

East  River,  N.Y.,  rcmnviil  of  Filgrim  Rock  from i 

Echo  KartKiT,  New  Rochdlo,  N.  Y.,  improvement  of..; 

Edenton  Bay,  N.  C,  improvement  of I 

Edisto  River,  8.  C,  improvetuent  of 

Edieto  River,  S.  C,  North  Fork  of  the,  in  tbe  oouDtiew  ' 


Etixalteih  River, N.  J.,  iniprovemeni  of  . 

Elk  River,  Md.,  improvement  of 

ElkRivM,  W.Va.,  improvBim-ntof I 

Elk  River,  Teuii.  and  Ala.,  examination  of , 

Engineer  dupor  and  poai  at  Wi]|t>ts  Point 

Enginceiii,  liattalion  of ; 

Engineers,  Board  of,  for  Fort  I  ti  cations  and  for  River  . 
and  HariMir  Improvomoiita 

Engineers,  Board  of,  for  the  Pucific  Coast 

Engineers,  evhool  of  application  at  Wi Hots  Point,  N.  Y  . 

Erie  Harlior,  Pa,,  impnivement  of  — 

Escambia  Hiver,  Ala.  and  Fla.,  improvement  of 

EstimatfN  fur  surveys  and  examinations,  and  contiu- 
geooies  of  rivert  and  harbors 

Explorations  and  reconnaissances  in  military  dlviaiODS 
and  dupartmeulH  

Explorationsand  rt^connaissances,  Hstimates  for,  in  mil- 
itary divisions  and  departments 

Explorations  and  surveys  in  Departtnent  of  Arizona... 

Explorations  and  surveys  in  Department  of  California. 

Explorations  and  surveys  in  Department  of  Dakota.. . 

Explorations  and  surveys  in  Department  of  tbe  Platt«. 

Exr'nrations  and  surveys  in  Department  of  Texas 

Explorations  and  surveys  in  Division  of  tb^Paciflo 

Explorations,  geographical,  &c.,  vest  of  one  hun- 
dredth meridvan 


F. 
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Fftllsof  Baint  Anthony,  Minn.,  pneervHtloo  of 366 

Fftllaof  tbe  Ohio  River,  IraprcTemeot  of  uavtgatiOD  at.,  38:! 

Feather  River,  Cal,,  iuiprnvemeat  of i  362 

Femandioa  and  Saint  John's  River,  Fla.,  deepening  j 

the  inHfde  passage  between I  191 

FiahwajB  at  Great  Falls  of  Potomao  River |  374 

Flint  Biver,  G».,  improvement  of ;  301 


Flnahiog  Bay,  N.  T.,  iruprovemeat  of 
Fort  Brown,  Tex.,  protection  of  river  bank  at.. 
Fort  Greene,  I4ewport,R.  I.,  transferor,  for  pnbli 
Fort  Point  Channel,  Boston  Harbor,  Mass.,  t 

tlon  and  survey  of 

Fos  and  Wisconsin  rivers,  improvement  of... 

FrankfoTil  Creek,  Fa.,  improvement  of 

Frankfort  Harbor,  Mich.,  improvement  of... 
Frsnoh  Broad  River.  N.  C,,  improvement  of.. 
French  Broad  River,  Tenn.,  improvement  of. 


aw 


J721 
1811- 


Oalveaton,  Tex.,  defenses  of 1     45 

Galveston  B*y,  ship  channel  in,  improvement  of i  236 

fialveatou  H*rbor,  Tex.,  improvement  of  entrance  to..!  236 

QMconade  River,  Mo.,  improvemeut  of SM 

Oedney's  Chftanel.  New  York  harbor,  N.  Y 113 

Geographical  txplorations  and  surveys  west  of  the  one 

hnndredth   ii]f>ridi»n 376 

Qeorgslown  anl  Waehington  harbora,  D.  C,  Impro 


1454  : 

144U 
163T,  1654. 


it  of.. 


139 


Georgetown  Hirbor,  S.  C,  improvement  of... 

Gtouceeter   Harkor,  Mass.,  examination    and   aurve;  !  I 

with  a  view  toremoval  of  rock  obstructions i    ff7    540  . 

Ooofle  Rapids,  Rtd  Riverof  theNorth,  Miou.  and  Dak.    271 

Oowaniis  Bay,  M  Y.,  improvement  of I    93    672' 

Grand  Haven  Haibor,  Mich.,  improvement  of '  319  | 

Grand  Marais,  Mth,,  harbor  of  refuge  at 296 

Orand  Marais,  Mini.,  improvement  of  harbor  at 295 

Grand  River,  Mich,  improvement  of 3-JO 

OrasB  River,  N.  Y.  improvement  of,  at  Massena <  363 

Great  Kanawha  Riter,  W,  Va.,  improvement  of [  285 

Great  Kanawha  Ri'er,  W.  Va.,  constrnotion  of  harbor  , 

of  refnge  at  monti  of ■  384 

Great  Pee  Dee  Bivir,  8.  C,  improTement  of I  ITS 

Gr^at  Bodus  Rarboi,  N,  Y.,  improvement  of. .  "'" 

Green  Bav,  Wis.,  improvement  of  harbor  at  . 
Greenbrier  Hiver,  W.   Va,,  examination  of  .. 

Greesport  Harbor, N.Y.,  improvement  of 

Green  River,  Ky..  sport  on  condition  of 

Groen  Biver,  N.  C,  eiamination  of 

Onttenberg,  Iowa,  txamination  and  survev  of  Missis-  i 

sippi  Biverinthevioinltvof 366 

Gnynndotte  River,  W.  Va,,  improvement  of '  390 
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11  Roads,  Va..  defenses  of. - 


Harbor  of  refngB,  Block  Island,  R.  I.,  construction  of..  76    i 

Harbor  of  refuge.  Belle  River,  Micb.,  constrootion  of. .  329 
Harbor  of  refuge,  near  CiDoinnati,  Ohio,  constmntion 

.of 2rt4 

Harbor  of  refage,   Cruw  Village,  Mich.,  examination 

for se 

Harbor  of  refuge.  Grand  Maraia,  Mich 298 


3167 
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Harbor  of  refuge,  Great  KBnawhaSWer,  W.  Vs.,  cod- 
•tmntiou  of 

Harbor  of  refo){e.  Lake  Huron,  constniction  of 

Harbor  of  refuge,  Lake  Pepin,  Mieaiaaippl  RiTcr,  cod 
Btrnction  of . . 

Harbor  of  refuge,  Milwaukee  Bay,  coDstraotioD  of,. 

Harbor  of  refuge.  Portage  Lake,  Lake  Uichigan,  con 
struct  ion  of 

Harbor  of  refuge,  mouth  of  Salmon  Kiverandtbe  inne 
natural  harbor  tbereat,  on  Lake  Outario,  examinA- 
tion  and  aurvey  for i 

Harbor  of  refuge.  Sand  Beach,  Lake  Huron 

Harbor  of  refnge,  Sandy  B»;,  Cape  Ann,  Haaa.,  con- 

Harborof  refnge,  Slonington,  Conn.,  conatructiou  of.. 
Harbor  of  refuge.  Sturgeon  Bay  Canal,  Wis.,  conatruc.  i 

tion  of !  3 

Harbor  of  refuge,  Wood's  Holl,  MaB8.,<^ustrDction  of.. 

Harlem  fiiver,  N.  Y.,  improvement  of I 

Harlan  Biver,  N.  C.,  improvement  of [  1 

Ha  J  Lake  Channel,  Saint  Mary's  River,  Mich.,  im- 
provement of  I  3 

Holl  Gate,  N.  Y.,  improvement  of  navigation  at ]    ' 

Hennepin  Canal,  surveys  for 3 

Hiugbam,  Masa.,  eiamination  and  survey  of  harbor  at..      ' 

Riwassee  River,  Tenn.,  improvement  of -. '  2 

Hnhton  River,  Tenu.,  examination  of i  2 

Homochitto  River,  Mibb.,  eianilnationof |  V 

Homosassa  Bay,  Fla.,  examination  of :  fi 

Bom  Inland  Pass,  Miss.,  improvement  of {  t 

Horton's  Point,  near  Dutoli  Pond  Point,  N.  Y.,  exam- 
ination for  a  breakwater  at .,,..' ■ 

HoDiuttODio  River,  Conn.,  improvement  of 

Hndsou  River,  N.  Y.,  examination  and  survey  of,  from 

Troy  U>  moutb  of  caual [ 

Hudson  River,  on  the  New  Jtnej  side,  from  Weehaw-  | 
ken  to  Bergen  Point,  N.  J.,  examination  and  snr-  | 
vey  wilb  view  tn  ileepeniug  the  water  on  that  side..    I 

HadsOQ  River,  N.  Y..  impnivenient  of 

Hninboldt  Bay  and  Harbor,  Cal.,  improvement  of 3 

Huntineton  Harbor,  N.  Y.,  examination  and  survey  of.!    ' 

Huron  Harbor,  Ohio,  improvoment  of I  3 

HyanniH,  Mass.,  examination  and  aorvey  with  view 

to  deepuning  thit  harbor 

HyanniH  Harbor,  Maaa.,  improvement  of ,    i 

I. 

Ioe-fanrl)or  at  Bclt«  River,  Micb.,  < 
Ice-harbor  near  Cincinnati,  Ohio,  ( 
loe-harlior  at  Cockpit,  Vo.,  exaniination  aod  snrvey  for.  |  163  I 

Jee-harbor  at  head  of  Delawnro  Bay I  131    84(1  | 

Ice-harbor  at  Diibii<|iie,  Iowa I  2&2 

Ice-liarbor  at  Marcus  Hook,  Pa.,  coostniotion  of {  ISO    839  ' 

loe-harbor  at  mouth  of  Mnsklngnni  River {  •JtB 

lee-harbor  at  New  Castle,  Del j  138    872  | 

Illinois   and  Michigan    Caual,   surveys    for  enlarge-  i 

mentof I  3H 

Illinois  River,  improvement  of j  313 

Indian  River,  D«[.,  improvement  of 131    881 

Inland  communication  from  the  Saint  John's  River,  I 
through  Mosquito  Lagoon  aud  Indian  River,  to  Ju-  ' 

pit«r  Inlel  and  Lake  Worth,  Fla.,  exammatlon  for...  1^9 
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lalatid  uavieation  fn>in  ChiDCoteBcne  Bay,  Va.,  to 
Delaware  Bay  at  or  oenr  Lewes,  Del.,  examinations 
aud  mirveys  with  view  to  forming  contiuuonH 

Inland  nnvi){atina  from  New  Berne  to  Beaufort,  N.  C, 
improvenieiit  of 

Inside  passage  between  Feruandina  and  Saint  John's 
River, Fia.,  improvement  of 

lalias  Creek,  San  Francisco  Bay,  Cat  ,  examination  of. 


James  River,  Va.,  improvement  of 

JeBerBonvil1e,Ind,,constniction  of  »  lereest 

Jetties  at  SoDth   Paen  of  the  Mississippi   River,   in- 

Jonesport,  He., improvement  of  Hoose-a-beo  Bar  at — 

Jnplter  Inlet  and  Lake  Worth,  Fla.,  examination  for 

Inland  commnnicatioD  IVoni  the  Saint  John's  River 

throngh  the  Mosquito  Lagoon  and  Indian  River  to.. 


Parti.      PartlL    Partlll. 


Xannwha  River,  Qreat,  i 
Kanawha  River,  Great,  < 

Ti|^  at  mouth  of 

Kanawha  River,  Little,  improvement  of 

Kankakee  River,  Ind.,  examination  of 

KeDoelwc  River,  Me.,  defenses  of 

Kennebunk  River,  Me.,  improvement  of 

Kenosha  Harbor,  Wis.,  improvement  of 

Kent  Island  Narrows,  Md,,  improvement  of 

Kentnnky  River,  Ky.,  improvement  of 

Kentucky  River,  Ky.,  operating  and  keeping  ii 

locks  and  dams  on 

Kentnoky  River,  Ey.,  look  aud  dam  at  BeattyviUe, 

report  on 

Kewaunee  Harbor,  Mich.,  improvement  of,. 

Key  port  Harbor,  N.  J.,  improvement  of 

Key  West,  Fla.,  defenses  ol 

Key  West,  Fla.,  improvement  of  harWr  at I  195 
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IiAO  la  Belle  Harbor,  Micb.,  examination  and  survey  of    307 

La  Fourche  Bayon,  La.,  improvement  of... i  331 

L«  Orange  Bayou,  Fta.,  improvement  of '  30A 

LakeBisteneau,  La., examination  of \  %» 

Lake  Champlain,   examination   and   survey  at  Fonr  | 

Chaunels,  N.Y I  367 

Lake  City,  Minu.,  coDstructinn  of  harbor  ofrefneeat.-l  3t!3 
Lake  Huron,  barljor  of  refuge  on,  at  Sand  Beach,  MichJ  338 
Lakes,  norrbem  and  north  woHtem,  isaue  of  obartn  o(..\  376 
Lake  Traverw  and  Big  Stone  Lake,  Hiuo.,  e: 

with  view  to  connecting 

Lake  Worth  nnrl  Jupiter  Inlet,  Fla.,  (    ..  . 

inland    navigation   from    the   Saint   John's    River  ;  | 

through  Mosquito  Lagoon  aud  Indian  River  to j  1S*9 

L'AnguilIe  River,  Ark.,  improvement  of |  251 

Lawrencelinrg  Harbor,  Itid,,  exninination  and  snrvey  of. ;  385 
Laws  of  Forty-eighth  Congress,  second  session,  affect-  1 

ing  Corps  of  Engineers i  «1 

LeonardlowD  Harbor, Md.,inii)roveroent of '■  145 

Lewes,  Del.,  construction  of  piers  at ■  121    M5  i 

Lewie  River,  Wash.,  examination  of '  372 


1408 
1313  I 
U9fi  ■ 


t»14 
1667 
V151 


...Google 


Pkrtl.    !P>rtII.    Paitm. 
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LioklDg  Blver.  Ej., 

poalte  moDth  of  . . 

Uttle  Egfi  Harbor,  N.  J.,  remov*!  of  wreck  off '  136    3K 

Little  Harbor  &t  Porta moutb,  If.  H.,  eiunlDktlon  of . . .      60    480 

Little  Kanawha  Rivor,  W.  Va.,  improTenieDt  of ^  S91  i 

Little  Nairagaiuett  Bay,  R.  I.  uid  Conn.,  improve-  '  l 

meutof '    78    615 

Little  Red  River,  Ark.,  examination  and  aurrey  of S53 

Little  River,  K;.,  examination  of ..'  279 

Little  SoduH  Harbor,  N.  Y.,  improvement  of. 300 

Little  Tenneaaee  River,  improvement  of .  37B  i 

Little  Trarerae  Bay,  Uich.,  examination  for  harbor  of  ! 

refnge  near  Petoakey -  3)M 

Loggy  Bayou,  La.,  improvement  of 233  '. 

Lopft  Beach,  N.Y.,  examination  andsurve^of  Baldwi 


114    789 


oaaB         .  .  . 

River  at  Baldwin  Station  to  connect  with  . 
Louisville  and  Portland  Canal,  operating  and  maintain-  \ 

iiR wi 

Lower  Clearwater  River,  Idaho,  improvement  of 371  i 

Lower  Willamette  and  Colombia  rivers,  Ureg.,  im- 

pntvemeut  of 364 

Labec  Channel,  He.,  improvement  of...*. &5    46d 

LadingtonllarliMir,  llioh.,  plan  and  estimate  for  harbor  , 

ofrefogeat 3$4  | 

Ludington  Harbor,  Mich.,  improvement  of . j  317  i 

Lynn  Harl>or,  Hasa.,  improvement  of.. 65    516  I 


Hackinac  Harbor,  Mich.,  examination  of    ..: 

Maiden  River,  Mass..  imnrovem«nt  of 

Hamaroueck  Harbor,  N.T.,  improvement  of 

llaua«qiian  River,  N.  J.,  improvement  of i 

Manatee  River,  Pla.,  improvement  of 

Ifanistee  Harbor,  Miob.,  improvement  of 

ManieCique  Harbor,  Mich.,  improventeut  of i 

Manitowoc  Harbor.  Wis.,  improvement  of | 

Mantua  Creek,  N.  J.,  improvement  of 

Maps,  military  and  geof^phical,  preparation  of 

Maqnam  Bay,  Swan  ton,  Vt.,  examination  and  survey  of 
Marblehead  Harbor,  Mass.,  examination  for  repair  of 

Marons  Hook,  Pa.,  improvement  of  ice-harbor  at 

Marquette  Harbor,  Hioh.,  improvement  of 

Haasena,  N.  Y.,  improvement  of  Qraas  River,  at | 

Matagorda  Bay,  Tex.,  improvement  of  entrance  to  ....rf 

Mattaponi  River,  V a.,  improvement  of  . I 

Mattawau  Creek,  V.J.,  improvemeut  of I 

Haorice  River,  N.  J.  improvement  of 

Heeker'a  Island,  Minn.,  lock  and  dam  at 

Meherrin  River,  N.  C.,  improvement  of 

Henomonee  Harbor,  Mich,  and  Wis.,  improvement  of  . 

Herrimac  River,  Mass.,  improvement  of 

Hiohigan  City  Harbor,  Inrl.,  improvement  of 

Milford  Harbor,  Couu.,  improvemeut  of 

Milwaukee  Bay,  construction  of  harbor  of  refuge  at... 

Milwaukee  Harbor,  Wis.,  improvement  of 

Mioneaota  River,  Minn.,  improvement  of 

Mlspilliou  Creek,  Del.,  improvement  of 

Miwissippi  (Lower)  and  Missouri  rivers,  operations  of 
snag-boala  on 

Missifisippi  River: 

above  Falls  of  Saint  Anthony,  improvemeut  of 

Ht  Alton,  III.,  improvement  of 
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»t  Cape  Oirardeftn,  im^roveuietit  of I 

«t  Det  Moinea  Raptds,  improTemerit  of 

AtDobaqne,  Iowa,  iraproTement  of 

«t  Falls  uf  Saint  Antboay,  improvetueut  of 

at  Lake  Pepin,  conBtraotion  of  harbor  of  refiige.-J 
at  Meeker's  Islaud,  Mian.,  constrtjctiouof  lookand  : 

ftt  QninoT  Bay,  111.,  Improvemeiit  of i 

at  Rook  lelaad  Harbor,  Improvement  of I 


of-. 


r  reiuovat  of  tlie  bar  i 
and  obstmotioiis  at  and  near  tbemoutb  of  Whip- 
ple Creek,  in  Qnioc;  Ba^ i 

oppotite  Saint  Loais,  Ho., improvement  of i 

Siy  Iiland  Levee,  examination  of 

between  the  mouths  of  the  Illinois  and  Ohio  ■ 
rivers,  iniprovenieDt  of 

in  the  vicinity  of  Outtenberg,  loira,  examination 
and  survey  of 

from  Dos  Hoines  Bapidstomouth  of  Illinois  River,  , 
improvement  of i 

from  Batut  Panl  to  Dee  Hoines  Rapids,  improve-  , 
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snag-boats  on,  operatior 

Upper,  operations  of  snag-boata  on 

water  gaagee  on i 

HiMiaaippi  River  Commisaion,  report  of [ 

llisaissippi  Sonnd,  defeniie  of... > 

Missouri  River:  j 

between  Sioux  City  and  its  month,  iroproveuieutof.! 

snag-boats  on,  operations  of 

from  its  month  to  Port  Benton,  Mout.,snrv^  of. ..: 

examination  and  survey  of  Nisb-na-botna  River,  ' 

Ho.,  with  a  view  to  increasing  depIJi  of  ohaDnel  ' 

in  the 

MisBouri  River  Commission,  report  of 

Mobile,  Ala,  defenses  of 

Mobile  Harbor,  Ala.,  improvement  of .*..| 

Mobile  River  and  Harbor,  Ala.,  from  lower  anchorage  I 
up  to  northern  limits  of  city  of  Mobile,  with  view  to  . 
aecnring  33  feet  depth  of  water,  examination  and  ; 

snrvey  of 

Mokelamne  River,  Cal  ,  impMvemeut  of - 

MoDODgahela  Biver,  improvement  of 

UonooKabela  River,  operating  anil  oare  of  look  and 
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Uonongahela  1 


'   Fairmont,  . 


Monroe  Harbor,  Hioh.,  improvement  of 338  ' 

Mooee-a-bec  Bar,  Jonesport,  Me.,  ioiprovement  of 56    4f&  I 

Mo«<)nito  Inlet,  Fla.,  enBUiinatiflo  aod  Hurve.y  of '  199  I 

Hoaqiiito  Lagoon  and  Indian  Kiver,  Fla.,  examination 
for  inland  oonimnnicat  ion  tWim  the  Saint  John's  River 

through  to  Jupiter  Inlet  and  Lake  Wnvth,  Fla 199 

Uonnt  Vernon,  Va.,  improvement  of  obaunel  at 144 

Movable  dam  at  Davia  Island,  Ohio  River 280    JMl  ' 

Movable  dams,  oxainination  of  models  and  plans  for. . . :  'i88 
Hnselo  Shoals  Canal,  Tennessee  Riviir.  coiistrnotion  of  :  'jni 

MnBhp{fon  Harbor,  Mich.,  improvement  uf '  319 

Unskingum  Kiver,  oonstruction  of  ice-harbor  at -  'J83 

Hnskiugum  River,  Ohio,  examination  and  survey  of..    885  i 
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y  of.. 


o  Napa  Cit;, 


Narrai^aiiaetl  Bny,  defeaseH  of 

NairaganMtt  Bay,  R.  1.,  inipmvement  of 

Natalbaoy  River,  La.,  exainioarian  of 

NeabBCO  Creek,  Va.,  imprOTement  of 

N«oh«s  River,  Tex.,  improvemeDt  of 

Netialim  Bay  and  River,  Oreg.,  exaailnatioQ  of  bar  at 
tbfl  mouth  of  the  entrance  to 

Neiise  River,  N.  C.,  improvement  of 

Kew  Albany  Harbor,  and  the  rl  ver  and  shoree  adjacent 
thereto,  examination  of 

New  Bedford,  Maiw..  defrnitea  of 

New  Brme  and  Beanfort,  N.  C.,  inland  navigation  be- 
tween, improvement  of 

New  BiiRalo  Harbor,  Mich.,  improvement  of 

Newbnryport  Harbor,  Maaa.,  improvement  of 

New  CoHtle,  Del,,  ice-harbor  at 

New  HaveD  Harbor,  Conn,,  constmciion  of  break- 
water at 

New  Haven  Harbor,  Conn.,  defenaen  of 

New  Haven  Harbor,  Conn.,  improvement  of. 

New  Haven  Harbor,  Conn.,  removal  of  wreck  ttoia 

New  London  Harbor.  Conn.,  defenses  of 

New  London  Harbor,  Conn,,  improvement  of 

Now  Orleans,  La.,  defenses  of 

New  Orleans  Harbor,  La.,  removal  of  wrecks  from 

Newport  Harbor.  R.  I.,  improveninnt  of 

Newport  River,  N.  C,  improvement  of .- 

New  River,  N.  C,  improvement  of 

New  Rtver  and  Beaufort.  N.  C  eiamiuation  and  sur- 
Tey  of  sound  between 

New  River,  Va.  and  W.  Va.,  improvement  of 

New  Rochelle  Harbor.  N.  ¥.,  improvement  at 

Newtown  Creek,  N.  Y.,  improvement  of 

New  York  Harbor,  dofensea  of 

New  York  Harbor,  removal  of  wrecks  in 

New  York  Harbor,  Oedney's  clionnel  in,  improvement 


of.. 
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Niagara  River,  N.  Y.,  ttom  Tonngstown  to  Lake  On- 
tafio,  examination  of 

Niagara  River,  N.  Y.,  improveinent  of 

Niantic  River  and  Harbor,  Conn.,  examination  of 

Nish-na-botana  River.  Un.,  examination  with  view  to 
increasing  depth  of  cliannel  iu  Mieeonri  River 

Nomiiii  Creek.  Va.,  improvement  of 

Nooleack  River,  Wash.,  improvement  of 

Norfolk  Harbor,  Va.,  and  ite  Approaches,  improvement 
of 

Northern  and  Vorth  western  Lakes,  iwne  of  charts  of. . 

North  Landing  River,  Va.  and  N.  C.,  improvement  of.. 

North  River  UiiriCnrritDck  Sonnd,  N.  C,  improvement 

Norwalk  Harbor,  Conn.,  improvoraent  of 

Notlowiiy  River,  Va..  improvement  of 

Noxnhei'  River.  Mine.,  improvement  of 
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Ocmnlgee  River,  Qo.,  Improvement  of 

OooQKo  River,  Upper,  Oa.,  frotu  Skall  SbOHlB  to  tbe 

Oeorgia railroad  bridge,  eiamioBtioQaud  survey  of.. 

Omdm  River,  Ga.,  improvement  of 

0(M>nto  Harbor,  Wis.,  improvement  of 

Office  of  tbe  Chief  of  Gniiiueen 

Offlcen  of  thi^  Corpsaf  Engineers,  nnoiber  of,  duties  of. 

Offdeusburg  Harbor,  N.  V.,  tmiirovemeiit  of 

Oliio  River,  coiistnictionori<^e-liarbor  near  Cine iDuati. 

OIjio  River,  Davis  iHlind  lock  and  dam 

Ohio  River,  examinatlnn  and  tturvey  of  bar  oppooite 

month  of  Licking  River 

Ohio  River,  improvement  of 

Ohio  River,  improvement  of  fails  of 

Ohio  River    at  Jefferson vi tie,   Inil.,   uoustruction   of 

Olcott  Harbor,  N.  Y.,  improvemout  of 

Old  Town  Creek,  Miss.,  imnrov.iiient  of 

Old  River  Bed,  Cu.vahoga  River,  at  Cleveland,  Ohio, 
examiastion  on  tbe  opening  of  the  channel  known 

Olympia  Harbor,  Wash.,  examination  and  survey  of... 

Ontonagon  Harbor,  Hich.,  improvement  of 

Oogt«Dauta  River,  Ga.,  improvement  of 

Oiiage  River,  Mo.,examinariou  of,  from  month  to  Linu 

Creek,  with  view  to  movable  looks  and  damg 

OsagH  River,  Mo.  and  Kans.,  improvement  of 

Oswego  Harbor,  N.  Y.,  improvement  of 

Otter  Creek.  Vt..  imrrovement  of 

Ouachita  River,  La.  and  Ark.,  improvement  of 

OwenHlioTo',  Ky.,  ezaniiuation  of  harbor  at 

OwI'h  Head  Harbor,  Ue.,  examination  and  survey  of 

southern  entrance  to 

P. 

Paducah,  Ky..  examination  of  harbor  at 

Pamplico  River,  N.  C,  improvement  of 

Pamunky  River,  Va.,  improveuieut  of 

Pascagonla  River,  Miss.,  tmprovumeut  of 

Pascagoula  River,  Hiss.,  from  Moea  Point  to  aDchoruge 

in  bay,  examination  and  survey  of 

Pasquotank  River,  N.  C.,  above  toonth  of  caoal,  exam- 

Pasaaic  River,  N.  J.,  above  Newark,  Improveraent  of.. 
Pawuic  River,  N.  J.,  below  Newark,  improvement  of.. 

Fan  Cavalto  Inlet,  Tux.,  improvement  of 

Patapsco  River,  Md.,  improvement  of 

Pawcatnck  River,  R.  L,  examination  anil  survey  of. .. 

Pawtiicket  Biver,  R.  I.,  iuiprovement  of 

Peart  Uiver,  Hiss.,  improvement  of,  lielweeo  Edinburg 

and  Cartlmce 

Pi'arl  River,  Miss.,  improvement  of,  below  Jackson... 
Pearl  Rivur,  Hiss.,  improvement  of,  from  Jaokaou  to 

Carthage 

Pease  Creek,  Fia.,  improvement  of 

Pee  Doe  Biver,  Great,  8.  C,  Improvement  of 

Pruobscot  River,  Me.,  defenEeB  of 

I'enobBcot  Kivwr,  Me.,  improvement  of 

pDusacoU  Harbor,  Fla.,  del'eiiaesof 

Peusacola   Harbor,  Fla.,  examination  and  survey  of 

outer  and  iuuer  bar  at  entranoe  of 

PensacolB  Harbor,  Fla.,  improvement  of 

Penaaukee  Harbor,  Mich.,  improvement  of 
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Petaluiua  Cnek,  C&l.,  i  utprorem^nt  of 

Petit  Jean  Biver,  Ark.,  examintitinn  and  nirvej  of 

PhiladelphiB,  Pa..  defeDses  of 

Pier  at  liewea,  Del.,  CMinstrnction  of 

Pierre  Bayou,  La.,  snrvey  of 

Pierre  Bay  on,  Miss.,  examination  of 

Pilgrim  Kock,  Kast  BItbt,  N.  Y.,  removal  of 

Pine  River,  Saint  Clair  Cuunty,  Mioh.,  examination  of. 

PtattsbiiTK  Harbor,  N.  Y.,  improvement  of. 

Plaqnimioe  BavoQ,  La.,  exaiiiination  of. 

Plymonth  HarV>or,  Mass.,  examination  of  a  channel 

from  Goose  Point  to  the  Cordage  Company's  wharf. . 

Plymouth  Karlior,  Maas.,  improve] 

Pooomoke  River  and  Bound,  Ud, 


Portage  Lake  and  Lake  Superior  Ship-Canal,  Mich., 

purohaw  of 

Portage  Lake,  MIcb.,  construction  of  harbor  of  refuge 


Port  Cheater,  Harbor,  N.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Port  Jefferson  Harbor,  L.  L,  N.  Y..  improvement  of 

Portland  Harbor,  Me.,  defenses  of 

Portland  Harbor,  Me.,  improvement  of 

PortHuiouth  Harbor,  N.  H.,  defenses  of 

Portsmouth  Harbor,  N.  H.,  eiatni nation  of,  from  the  sea 
to  the  wharf 

Portainontb  Harbor,  N.  H.,  examination  of  Little  Har- 
bor at,  for  a  harbor  of  refuge 

Portsmouth  HnrlfOr.  N.  H.,  Improvement  of 

Port- warden's  line  at  Philadelphia 

Port  Washington  Harbor,  Wis.,  improvement  of 

Poet  and  depot  at  Wlllete  Point 

Potomac  River,  Improvement  of.  In  vicinity  of  Wash- 
ington, D.  C 

Potomac  River,  flsh-irays  at  Great  Falls  of 

Potomac  River,  at  Mount  VernoB 

Powow  River,  Mass.,  examination  and  survey  of 

Providence  River,  R.  I.,  improvement  of 

Provincetown  Harbor,  Mms.,  improvement  of , 

Pnblia  bulIdlDKB  and  grounds,  District  of  Colnmbia  .. 

Paltneyville  Harbor,  N.  Y.,  improvement  of 

Pnyaltnp  River,  Wash.,  exanination  and  survey  of 
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Quinoy  Bay,  111.,  examination  and  e 

obstructions  at  moutb  of  Whipple 

Qnincy  Bay,  III.,  improvement  of., , 


Raccoon  River,  N.  J.,  improvement  of ■  1X4  (*1 

Racine  Harbor,  Wis.,  improvement  of 308  I 

Rahwa)'  River,  N.  J^  improvement  of 106  763 

Rancocas  River,  N.  J.,  improvement  of 193  849  ' 

Rank  and  duties,  oGBcers  of  Engineers .   379  ! 

Rappahannock  River,  Va.,  improvement  of 146 

Baritan  Bay,  N.  J.,  improvement  of 108  7fi7  ' 

Raritan  River,  N'.  J.,  improvement  of !  109  759  i 

KeeonnaisaaDccH  and  e!;plorations '  376  ; 
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Sed  River  above  FDlton,  Ark.,  eltUDination  and  anrve; 

of 

Red  River,  La.,  improvemeut  of 

Red  River,  Little,  Ark.,  examination  and  enrvey  of.. 

R«d  River  of  the  North,  impmvement  of 

Rrd  River  of  the  North,  cooatriiction  of  lock  and  dam 
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Cal.,  iDiprovelnent  of. 

■waervoira  at  Boarree  of  the  Miseiuippi  Rivt 

tributarlee,  coDstractina  of 

Rewrvoira  at  Boorcvs  of  the  MisBiaalppi  River  and  its 

tributariea,  sarveys  for 

Ri*  Grande,  Tex.,  protection  of  river  banks  at  Fort 

River  aud  harbor  im|)rovementB  . . 

Roanoke  River,  N.  C.,  improvement  of I  153  I 

Rock  Inland  Harbor,  MiaBiasippi  River,  improvement  ! 

at 1  363  i 

Sook  Island   Rapids,  MisBiBBippi  River,  imi>rovemeDt  I  I 

■t I  263  ( 

Sookland  Hnrl)or,  Me.,  improvement  of.   I    57    467  - 

Kocky  River  Harbor,  Ohio,  improvement  of .. 

Romerly   Marsb,   Qa.,    improvement    of    nater-ronte 

through 

Rondout  Harbor,  N.  Y.,  improvement  of 94    697  | 

RoDsh  River,  Kv.,  examination  and  anrvey  of.. 
*■        •    "  ■    -,.  N.  v.,  .... 


H  Point,  I 


.,  conatrnotion  of  breakwater  at 

8. 

Sabine  Pasx,  Tex.,  improvement  of 

Sabine  River,  Tex.,  improvement  of 

Saekett'a  Harbor,  N.  ¥.,  improvem<>nt  of 

SacoKiver,  Me.,  examination  and  survey  of,  aad  break- 
water at  mouth  of 

Itearamento  River,  Cal.,  improvement  of 

Saginaw  River,  Mich.,  improvement  of 

Samt  Anthony,  preservation  of  Falls  of 

Saint  Ailguatine  Creek,  Oa.,  improvement  of 

Saint  Angustiue,  Fla.,  defenses  of 

Saint  AuRUstine  Harbor,  Fla,,  examination  of 

Saint  Clajr  Flats  Ship-canal,  Mich.,  repairs  of 

Saint  Clftir  Flats  Ship-canal,  Mich.,  operating  and  caie 

Saint  Clair  Rivnr,  Mich.)  examination  and  gnrvey  of, 
near  Saint  Clair  Flats  Canal 

Saint  Croix  River,  Wis.  and  Minn.,  improvement  of. .. 

Saint  Francis  River.  Ark.,  improvement  of 

Saint  Francis  and  White  rivers,  Ark  ,  improvement  of . 

Saint  Jerome's  Ci«ek,  Md.,  improvement  of  harbor  at. 

Saint  John's  River  and  Femandina,  Fla.,  deepening 
inside  passage  lietween .. 

Saint  John's  River,  F'la.,  examination  for  inland  com- 
Biunioatiou  from  the,  through  Mosquito  Lagoon  aud 
Indian  Biver  to  Jnpiter  Inlet  and  Lake  Worth,  Fla.. 

Saint  John's  River,  Fla.,  improvement  of  bar  at  month 
of 

Saint  John's  River,  Fla.,  Upper,  improvement  of 

Saint  Jones  River,  Del.,  improvement  of 

Saint  Joseph's  Harbor,  Mich.,  improvement  of 

Saint  Joseph's  River,  Idaho,  examination  of 

Saint  Louie  Bay  and  River,  MinD.,  to  foot  of  first  falls, 
examitiBtion  and  snrvey  of 
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Saint  Louia,  Ho.,  iiiipraveiii«iit  of  Miasiwippi  Biver 
opposite 

Saint  Loaia  River,  MiDD.  and  Wis.,  conetmetioD  of 
bridfto  of  Nortbem  PaciSc  Kailroad  Company  acroM. 

SaiatMary'aFallaCuial  and  BaiDtHarj'H  River,  Uicb., 
iuprnvemi^iit  of - 

Saint  Mary'a  Falla  Canal,  Mich.,  dry-dock  at 

Saint  Mar;'B  Falla  Canal,  Mich.,  oporaliug  caoai  at... 

Saint  Mary'a  River,  Mich.,  itnproveiueDt  of  Haj  Lake 
Channel 

Salrm,  Mass.,  piatniDalion  of  harbor  at,  with  view  to 
hulMinKajettf .' 

Salem  River,  N.  J.,  examination  of  mouth  of 

Salem  River,  N.  J.,  improvement  of 

Saline  River,  Ark.,  improvement  of 

Satlfiebatf-bie  River,  S.  C,  improvement  of 

Salmon  River  at  and  below  Fort  Covington,  N.  Y.,  ex- 
amination and  survey  of 

Salmon  River,  luonth  of,  and  the  inner  natnral  harbor 
thereat  on  Lake  Ontario,  N.  Y.,  examination  and 
anrvey  for  harbor  of  refuge 

Sand  Beach.  Miuh.,  Lake  Hiiron,  barbor  of  refuge  at  ■■ 

flau  DiPgo,  Cal,  defenses  of 

Sau  Diego  Harbor,  Cal.,  improvement  of 

Sandnisky  City  Hnrlior,  Ohio,  Improvement  of 

Bauduaky  River,  Ohio,  improvement  of 

Saodf  Bay,  Cape  Ann,  Unsa.,  harbor  of  refuge  at 

San  Francisco,  Cat.,  defenses  of 

San  Francisco  Bay,  Cal.,  examination  and  survey  of 
IsliOH  Creek 

Ban  Francisco  Hiubor,  Cal.,  removal  of  wreck  from. . . 

San  Joaquin  Biver,  Cal.,  improvement  of 

San  Joa(|uin  River,  Cal.,  removal  of  wreck  from 

San  Hat«o  Biver,  Cal.,  examination  of 

Saotve  River,  8.  C,  improvement  of 

Sarauac  Biver,  M.  Y.,  examination  and  eoTvey  of 
mouth  of,  at  Platta burgh 

Saseofras  River,  above  Qeorgetown,  Ud.,  examination 

Sangatuck  flarbor,  Mich.,  improvement  of 

Sangertics  Uarbor,  N.  Y.,  improvement  of 

Savannah,  Oa.,  defenaea  of 

Savannah  River  and  Harbor,  Oa.,  improvement  of 

Suvaunah  River,  Ga.,  al>ove  Augusta,  improvement  of. 
Savannah  Rivor,  Oa.,  below  Anicnata,  improvement  of. 
Scajacuanda  Creek,  at  Buffalo,  N.Y.,  examination  and 

aurvcy  of  

School  of  applicatiou.  Battalion  of  Engineera 

Schuylkill  River,  Pa.,  improvement  of 

Scituato  Harbor,  Maaa.,  improvement  of 

Scioto  River,  Obio,  examination  aud  survey  of 

Souppernoug  Rivor,  N.  C,  improvement  of 

SuuppernoDg  River,  N.  C,  removal  of  wredk  from 

Sea-coast  and  lake  t^ntier  defenses,  general  remarka 

on  and  estimates  for 

gbawuoelown  Harbor  and  Leves,  111.,  examination  of . 

Sbebiiy^uo  Harbor,  Wis.,  improvement  of 

SbcepBiieod  Bay.  N.  Y.,  improvemout  of. 

Shcnuudimh  River,  Va.  aud  W.  Va.,  improvement  of.. 

SbrewHbury  River,  K.  J.,  improvement  of. , 

Skaget  River,  Wash.,  improvement  of 

Skiploif  Creek,  Md.,  eiaminatiou  of 

Gnag-boata  on  the  Arkanaas,  operations  of ...... 
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Dn^-boata  on  the  Low«r  HiMlesippi  and  HiaMar),  ) 
operations  of ) 

Snag-boats  on  tho  Upp«r-Hississippi,  operationa  nf  .  -. 

Snake  River,  I<Ubu,  between  Lewiston  and  moalh  of 
Boise  River,  examination  ol 

SnalceBiver.  Wash.,  improvement  of 

Snobomisb  River,  Wash.,  improvement  of 

Snoqnalmie  River,  Wash.,  improvement  of 

Sny  Island  Levee,  Misaigaippl  River,  examination  of--- 

Sodns  Harbor,  N.  Y.,  Great,  improvement  of 

Sodua  Harbor,  .N.  Y.,  Little,  improvement  of 

South  ForVed  Deer  River,  Tean.,  improvement  of 

Soalh  Haven  f  [arbor,  Mich,,  improvement  of 

South  Poaa,  MiaaiBBippi  River,  inapection  of  improve- 
ment at 

Sonthport  Harbor,  Conn.,  improvement  of 

South  River,  N.  J.,  improvement  of. 

Staten  Island,  N.  Y.,  improvement  of  New  Jersey  Cban- 

Staunton  River,  Va..lmproTemeDt  of 

Steele's  Bayou,  MIbs.,  improvvmeut  of 

Steilaquamiah  River,  Waeb.,  Improvemeotof 

Stockholm,  Wis.,  conatruttion  ox  harbor  of  rofoge  at... 

Btoningloii  Harlior.  Conn.,  improvement  of 

Sturgeon  Bay  Canal,  Wia.,  harbor  of  refuge  at 

Snmpawauna  lulct.L.  I.,  N.Y.,  improvement  of 

Saudowor  River.  Mian.,  improvement  of - 

Superior  Bay,  Wis.,  improvement  of 

Survey  of  Ktvthem  and  Northwestern  lakes,'  iaane  of 

charts  of 

Surveys  and  examinations  for  Improvement  of  rivers 

and  harbors,  estimates  for 

Snrveya  and  explorations  west  of  one  hnndreth  merid- 

Sniveye  for  Hennepin  Canal 

SaaqnehauDa  River,  Pa.,  West  Branch  of  the,  between 

Salt  Lick  and  Bnti«ruilk  Falla,  examination  of. 

Sosquebanna  Eiver,  Pa.,iioprovemenl  of  North  Branch 

Susquehanna  River,  near  Havre  do  Grace,  Ud.,  im- 
provement of 

8n wanes  River,  Fla.,  Improvement  of 

Swanton,  Vt.,  examination  and  survey  of  Uaqnam  Bay. 
Swauton  Harbor,  Vt.,  improvement  of 

T. 

Tallahatobie  Biver,  Mlsa.,  impmvement  of 

Tallapoosa  River,  Ala.,  inproTemuut  of 

Tampa  Bay,  Flo.,  improvemeot  of 

Tami>aBay,  Fla.,  removal  of  wreck  from 

Tangipahoa  River,  La.,  improvement  of 

TarRiver,  N.  C,  improvement  of 

Taunton  River,  Mass.,  improvement  of .. 

Tchefuuotu  River,  La.,  improvement  of 

Tcbula  Lake,  Mivs.,  improvement  of 

Teche,   Bayou,  La.,  couneution  with  Grand  Lake,  at 

Charenton 

Teche,  Bayou,  La.,  improvement  of 

Teche,  Bayou,   La.,  removal  of  wreckafrom 

Tennoscen  River,  above  Chattanooga,  improvement  of. 
Tennessee  Rivrr,  below  Chattanooga,  improvement  of. 

Tennessee  River,  Little,  improvement  of 

Tenaaa  River,  La.,  improvomentof.... ............ ..., 
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T«rretKinns,  Bayou,  La.,  impiOTemeDt  of 

Ttckraw  Kiver,  L».,  improvement  of 

Thkoiee  RiTcr,  Conn.,  improvement  of 

Tbuuder  Bay  Harbor,  Micb.,  Improvcmunt  of 

Thunderbolt  River,  Ga.,  improvement  of 

Tiranderogft  Birer,  N.  \.,  improvement  of 

Toladn  Harbor,  Ohio,  improvement  of 

Tonibij^bee  River,  Ala.,  Improvement  of 

Toq>e<lo  defense 

Tolnaky  Kiver,  Va..  improvement  of 

TonoHlienit  Inlet,  N.  J,,  examtnalion  of 

Tradewatvr  RivBi,  Ky.,  improvement  of 

Trent  River,  N.  C,  improvement  of. 

Trinity  River,  Tex.,  improvement  of 

Tnckaboe  Cr4«k.  Md.,  eiumioatiDu  and  sntvoy  uf.. 
Turrets  and  armor-plates,  &e.,  iufocmation  in  relation 


ther 


:of,. 


Two  Rivers,  Harbor,  Wis.,  improvcmec 
II. 

Vp|)cr  Colambia  and  Snake  rivera,  Oreg.  and  Wash. 

improvements  of 

Upper  Miesissippi  River,  operations  of  snaj;-hoats 
Upper  Oconee  Biver,  tis.,  from  Skull  SIkk.-.  to 

Georgia  railroad  briilge,  examination  and  survey  of. 

Upper  Saint  John's  River,  Fla.,  improvemcut  of 

)rj>perThorongbfnre,  Deal's  Island,  and  mainland,  Md., 

iinprovement  of 

Upper  Willamette  Rtver,  Oreg.,  improvemont  of 

Urbana  Creek,  Va.,  Improvement  of 
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million  Harbor,  Ohio,  improvement  of. 

isia  Bar,  I>ake  George.  Fla.,  improvement  of.. 


Wabash  River,  Ind.,  from  Logansport  to  Delphi,  cx- 

aminatiou  of 

Wabaab  River,  Ind.,  improvement  of 

Waecamaw  River,  n.  C..  improvement  of ... 

Waobita  River,  Ark.  and  La.,  improvement  of 

WEKJesa  River,  Fla.,  examination  and  survey  of 

Wappoo  Cut,S.  C,  improvement  of , 

Wareham  HarlKir,  Mass.,  improvement  of 

Warren  River,  B,  L,  ozaminatiou  and  survey  of. ., 

Warrior  River,  Ala.,  improvement  of -. 

Washington  Aqueduct,  D.  C 

Washington,  D.  C,  defenses  of 

WsBhiugfon  and  Georgetown  harbors,  D.  C.,  Improve- 


itof.. 


Washington,  D.  C,  improvement  of  Potomac  River  ai 

Washington,  D.  C.,  increasing  vrat«r  supply  of 

Wateree  River,  S.  C.,  improvement  of. 

Water  gauges  on  Mississippi  Kiver  and  its  tributaries- 
Water  gauges  on  Columbia  River,  Oreg.,  and  tribu- 


Wftokegnn  Harbor,  111.,  improvement  of 

Wckeiva  River,  Fla.,  examination  of .. ... 

Whipple  Creek,  Quincy  Bav,  111.,  examination  at 

Wtiite  andSaiot  Francis  rivers,  Ark.,  Improvement  of 
Whitehall  Harbor,  N.  Y.,  examination  and  survey  of.. 
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White  Btver,  Ark.,  bIjovb  Buffalo  SboBls.improvomoDt 

WilliunotteKirRr,  Lower,  Oreg,,  improTement  of 

WiHamott*  Hiver.  constrnctiou  of  bridge  acroiB,  &t 

2376 

Willsmelt*  River,  Upper.  Orag.,  improTement  of 

Willapah  Biver,  Wiisli.,  examinattoD  aad  survey  of — 
W  Ueto  Point,  N.  Y.,  eagineer  poBt  and  depot  At 

94il4 
2420 

Winnipeseogee  Lakeatapointcalled  " The Weini," N. 

Winysw  Bay,  entrance  to  new  Georgetown,  S.  C,  oi- 

Wood  Island  Harbor,  Me,,  eiamiDation  and  stuvey  of.. 

Wrecks  off  Little  Egg  Ilarbor,  N.  J.,  removal  of 

Wrecks  in  Now  Haven  Harbor,  Coon.,  remoral  of..... 

Wtccka  in  New  Orleans  Harbor,  La.,  removal  of 

Wreck  in  San  Francisco  Harbm,  Cal.,  removal  of-.... 

Wrpok  in  San  Joaqnin  River,  Cal.,  removal  of 

Wreck  in  Sonpperoong  River,  N.  C.,  removal  of 
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¥. 

TaqainaBay,  Oreg.,  improvemeot  of  entraoce  to 

Yaioo  Faes,  Misg.,  to  determine  the  cost  of  a  lock,  ex- 
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York  Harbor,  Me.,  examination  and  survey  of 
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